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MUTANT RECOMBINANT ADENO-ASSOCIATED VIRUSES 
RELATED APPLICATIONS 

Benefit of priority is claimed to U.S. application Serial No. 
10/022,390, filed December 17, 2001 , to Manuel Vega, Lila Drittanti and 
Marjorie Flaux entitled "MUTANT RECOMBINANT ADENO-ASSOCIATED 
5 VIRUSES." Benefit of priority is also claimed to U.S. provisional patent 
application serial No. 60/315,382, filed August 27, 2001, to Manuel 
Vega, Lila Drittanti, and Marjorie Flaux entitled "HIGH THROUGHPUT 
DIRECTED EVOLUTION BY RATIONAL MUTAGENESIS." Where 
permitted, the subject matter ofeach of these applications applications is 

10 incorporated in its entirety by reference thereto. 
FIELD OF INVENTION 

Mutant adeno-associated virus Rep proteins, recombinant viruses 
that express the proteins and nucleic acid molecule encoding the Rep 
proteins are provided. Uses of the recombinant viruses for treatment of 

15 diseases and vectors for gene therapy are also provided. 
BACKGROUND 

Adeno-associated virus (AAV) is a defective and non-pathogenic 
parvovirus that requires co-infection with either adenovirus or a herpes 
virus, which provide helper functions, for its growth and multiplication. 

20 There is an extensive body of knowledge regarding AAV biology and 
genetics (see, e.g., Weitzman et aL (1996) J. ViroL 70: 2240-2248 
(1996); Walker et aL (1 997) J. ViroL 77:2722-2730; Urabe et al. (1999) 
J. ViroL 23:2682-2693; Davis et aL (2000) J. ViroL 23:74:2936-2942; 
Yoon etaL (2001) J. ViroL 75:3230-3239; Deng et aL (1992) Anai 

25 Biochem 200:81-85; Drittanti etaL (2000) Gene Therapy 7:924-929; 
Srivastava etaL (1983) J. ViroL 45:555-564; Hermonat etaL (1984) J. 
ViroL 57:329-339; Chejanovsky et aL (1989) Viroiogy /73:120-128; 
Chejanovsky et aL (1990) J. ViroL 54:1764-1770; Owens et aL (1991) 
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Virology 184:14-22; Owens et al. (1992) J. Virol. 66:1236-1240; 
Qicheng Yang et al. (1992) J. Virol. 56:6058-6069; Qicheng Yang et al. 
(1993) J. ViroL 67:4442-4447; Owens et aL (1993) J. Virol. 62:997- 
1005; Sirkka et al. (1994) J. V//ro/. 55:2947-2957; Ramesh et al. (1995) 
5 Biochem. Biophy. Res. Com. Vol 210 (3), 717-725; Sirkka (1995) J. 
ViroL 65:6787-6796; Sirkka et al. (1996) Biochem. Biophy. Res. Com. 
220:294-299; Ryan et al. (1996) J. l//ro/. 70:1542-1553; Weitzman et al. 
(1996) J. ViroL 70:2440-2448; Walker et al. (1 997) J. Virol. 77:2722- 
2730; Walker et al. (1997) J. ViroL 7/:6996-7004; Davis era/. (1999) J. 
10 Wro/. 73:2084-2093; Urabe et al. (1999) J. ViroL 73:2682-2693; Gavin 
ef aA (1999) J. ViroL 73:9433-9445; Davis et al. (2000) J. Virol. 
74:2936-2942; Pel Wu et al. (2000) ^. ViroL 74:8635-8647; Alessandro 
Marcello era/. (2000) J. ViroL 74:9090-9098). AAV are members of the 
family Parvoviridae and are assigned to the genus Dependovirus. 
15 Members of this genus are small, non-enveloped, icosahedral with linear 
and single-stranded DNA genomes, and have been isolated from many 
species ranging from insects to humans. 

AAV can either remain latent after integration into host chromatin 
or replicate following infection. Without co-infection, AAV can enter host 
20 cells and preferentially integrate at a specific site on the q arm of 
chromosome 19 in the human genome. 

The AAV genome contains 4975 nucleotides and the coding 
sequence is flanked by two inverted terminal repeats (ITRs) on either side 
that are the only sequences in cis required for viral assembly and 
25 replication. The ITRs contain palindromic sequences, which form a*hairpin 
secondary structure, containing the viral origins of replication. The ITRs 
are organized in three segments: the Rep binding site (RBS), the terminal 
resolution site (TRS), and a spacer region separating the RBS from 
the TRS. 
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Regulation of AAV genes, is complex and involves positive and 
negative regulation of viral transcription. For example, the regulatory 
proteins Rep 78 and Rep 68 interact with viral promoters to establish a 
feedback loop (Beaton et al. (1989) J. Virol 53:4450-4454; Hermonat 
5 (1994) Cancer Lett 87:1 29-1 36). Expression from the p5 and p19 

promoters is negatively regulated in trans by these proteins. Rep 78 and 
68, which are required for this regulation, have bind to inverted terminal 
repeats (ITRs; Ashktorab eta/. (1989) J. ViroL 63:3034-3039) in a site- 
and strand-specific manner, in vivo and in vitro. This binding to ITRs 
10 induces a cleavage at the TRS and permits the replication of the hairpin 
structure, thus, illustrating the Rep helicase and endonuclease activities 
(Im etai. (1990) Cell 67:447-457; and Walker et al. (1997) J. ViroL 
77:6996-7004), and the role of these non-structural proteins in the initial 
steps of DNA replication (Hermonat et al. (1984) J. ViroL 52:329-339). 
15 Rep 52 and 40, the two minor forms of the Rep proteins, do not bind to 
ITRs and are dispensable for viral DNA replication and site-specific 
integration (Im et al. (1992) J. ViroL 66:1 1 19-1 12834; Ni et al. (1994) J. 
Virol. 66:1128-1138. 

The genome (see, FIG. 1) is organized into two open reading 
20 frames (ORFs, designated left and right) that encode structural capsid 
proteins (Cap) and non-structural proteins (Rep). There are three 
promoters: p5 (from nucleotides 255 to 261: TATTTAA), p19 (from 
nucleotide 843 to 849: TATTTAA) and p40 (from nucleotides 1822 to 
1827: ATATAA). The right-side ORF (see FIG. 1) encodes three capsid 
25 structural proteins (Vp 1-3). These three proteins, which are encoded by 
overlapping DNA, result from differential splicing and the use of an 
unusual initiator codon (Cassinoti et al. (1988) Virology 767:176-184). . 
Expression of the capsid genes is regulated by the p40 promoter. Capsid 
proteins VP1 , VP2 and VP3 initiate from the p40 promoter. VP1 uses an 
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alternate splice acceptor at nucleotide 2201 ; whereas VP2 and VP3 are 
derived from the same transcription unit, but VP2 use an ACG triplet as 
an initiation codon upstream from the start of VP3. On the left side of 
the genome, two promoters p5 and p1 9 direct expression of four 
5 regulatory proteins. The left flanking sequence also uses a differential 
splicing mechanism {Mendelson et al. (1986) J. Virol 50:823-832) to 
encode the Rep proteins, designated Rep 78, 68, 52 and 40 on the basis 
molecular weight. Rep 78 and 68 are translated from a transcript 
produced from the p5 promoter and are produced from the unspliced and 
10 spliced form, respectively, of the transcript. Rep 52 and 40 are the 
translation products of unspliced and spliced transcripts from the p19 
promoter. 

AAV and rAAV have many applications, including use as a gene 
transfer vector, for introducing heterologous nucleic acid into cells and for 

15 genetic therapy. Advances in the production of high-titer rAAV stocks to 
the transition to human clinical trials have been made, but improvement of 
rAAV production will be complemented with special attention to clinical 
applications of rAAV vectors as a successful gene therapy approach. 
Productivity of rAAV {i.e. the amount of vector particles that can be 

20 obtained per unitary manufacturing operation) is one of the rate limiting 
steps in the further development of rAAV as gene therapy vector. 
Methods for high throughput production and screening of rAAV have 
been developed (see, e.g., Drittanti et al. (2000) Gene Therapy 7:924- 
929). Briefly, as with the other steps in methods provided herein, the 

25 plasmid preparation, transfection, virus productivity and titer and 
biological activity assessment are intended to be performed in an 
automatable high throughput format, such as in a 96 well or loci formats 
(or other number of wells or multiples of 96, such as 384, 1536 . . . 
9600, 9984 . . well or loci formats). 
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SUMMARY 

Mutant AAV Rep proteins, nucleic acid molecules encoding such 
proteins, and rAAV that encode the proteins are provided. Among the 
rep proteins are those that result in increased rAAV production in rAAV 
5 that encode such mutants, thereby, among a variety of advantages, 
offering a solution to the need in the gene therapy industry to increase 
the production of therapeutic vectors without up-scaling manufacturing. 
Methods of gene therapy using the rAAV are provided. 

Directed evolution methods provided in co-pending U.S. provisional 
10 application Serial No. 60/315,382, filed as U.S. application Serial No. 
10/022,249, and described herein have been used to identify amino acid 
"hit" positions in adeno-associated virus (AAV) rep proteins that are 
relevant for AAV or rAAV production. Those amino acid positions are 
selected such that a change in the amino acid leads to a change in protein 
15 activity either to lower activity or to higher activity compared to native- 
sequence Rep proteins. The hit positions were then used to generate 
further mutants designated "leads." Provided herein are the resulting 
mutant rep proteins that result in either higher or lower levels of AAV or 
rAAV virus compared to the wild-type (native) Rep protein (s). Nucleic 
20 acid molecules that encode the mutant Rep proteins are also provided. 

Also provided are rAAV that contain the nucleic acid molecules and 
methods that use the rAAV to produce the mutant Rep. Cell-free (in 
vitro) and intracellular methods are provided. Cells containing the rAAV 
are also provided. 

25 Among the Rep mutants provided herein, in addition to Rep 

mutants that enhance AAV production, are those that inhibit 
papillomavirus (PV) and PV-associated diseases, including certain cancers 
and human immunodeficiency virus (HIV) and HIV-associated diseases. 
Methods of treating such diseases are provided. 
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DESCRIPTION OF THE FIGURES 

FIGURE 1 shows the genetic map of AAV, including the location of 
promoters, and transcripts; amino acid 1 of the Rep 78 gene is at 
nucleotide 321 in the AAV-2 genome. 
5 FIGURES 2A and 2B depict "HITS'* and "LEADS" respectively for 

identification of AAV rep mutants "evolved" for increased activity. 

FIGURES 3A and 3B show the alignment of amino acid sequences 
of Rep78 among AAV-1; AAV-6; AAV-3; AAV-3B; AAV-4; AAV-2; AAV- 
5 sequences, respectively; the hit positions with 100 percent homology 
10 among the serotypes are bolded italics, where the position is different 
(compared to AAV-2, no. 6 in the Figure) in a particular serotype, it is in 
bold; a sequence indicating relative conservation of sequences among 
the serotypes is labeled "C". 
Legend: 

15 1 is AAV-1; 2 is AAV-6, 3 is AAV-3, 4 is AAV-3B, 

5 is AAV-4, 6 is AAV-2, and 7 is AAV-5; 

where the amino acid is present > 20%; 
":" where the amino acid is present ^ 40%; 
" + " where the amino acid is present ^ 60%; 

20 where the amino acid is present > 80%; and 

where the amino acid is the same amongst all 
serotypes depicted it is represented by its single letter 
code. 

DETAILED DESCRIPTION 

25 A. Definitions 

Unless defined otherwise, all technical and scientific terms used 
herein have the same meaning as is commonly understood by one of skill 
in the art to which this invention belongs. All patents, patent 
applications, published applications and publications, Genbank sequences, 

30 websites and other published materials referred to throughout the entire 
disclosure herein are, unless noted otherwise, incorporated by reference 
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in their entirety. In the event that there are a plurality of definitions for 
terms herein, those in this section prevail. 

As used herein, directed evolution refers to methods that adapt 
natural proteins or protein domains to work in new chemical or biological 
5 environments and/or to elicit new functions. It is more a more broad- 
based technology than DNA shuffling. 

As used herein, high-throughput screening (HTS) refers to 
processes that test a large number of samples, such as samples of test 
proteins or cells containing nucleic acids encoding the proteins of interest 
10 to identify structures of interest or to identify test compounds that 
interact with the variant proteins or cells containing them. HTS 
operations are amenable to automation and are typically computerized to 
handle sample preparation, assay procedures and the subsequent 
processing of large volumes of data. 
15 As used herein, DNA shuffling is a PCR-based technology that 

produces random rearrangements between two or more sequence-related 
genes to generate related, although different, variants of given gene. 

As used herein, "hits** are mutant proteins that have an alteration in 
any attribute, chemical, physical or biological property in which such 
20 alteration is sought. In the methods herein, hits are generally generated 
by systematically replacing each amino acid in a protein or a domain 
thereof with a selected amino acid, typically Alanine, Glycine, Serine or 
any amino acid, as long as each residue is replaced with the same 
residue. Hits may be generated by other methods known to those of skill 
25 in the art tested by the high-throughput methods herein. For purposes 
herein a Hit typically has activity with respect to the function of interest 
that differs by at least 10%, 20%, 30% or more from the wild type or 
native protein. The desired alteration, which is generally a reduction in 
activity, will depend upon the function or property of interest. 
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As used herein, "leads" are "hits" whose activity has been 
optimized for the particular attribute, chemical, physical or biological 
property. In the methods herein, leads are generally produced by 
systematically replacing the hit loci with all remaining 18 amino acids, and 
5 identifying those among the resulting proteins that have a desired activity. 
The leads may be further optimized by replacement of a plurality of "hit" 
residues. Leads may be generated by other methods known to those of 
skill in the art and tested by the highthroughput methods herein. For 
purposes herein a lead typically has activity with respect to the function 

10 of interest that differs from the native activity, by a desired amount and is 
at by at least 10%, 20%, 30% or more from the wild type or native 
protein. Generally a Lead will have an activity that is 2 to 10 or more 
times the native protein for the activity of interest. As with hits, the 
change in the activity is dependent upon the activity that is "evolved." 

15 The desired alteration will depend upon the function or property of 
interest. 

As used herein, MOI is multiplicity of infection. 

As used herein, ip, with reference to a virus or recombinant vector, 
refers to a titer of infectious particles. 
20 As used herein, pp refers to the total number of vector (or virus) 

physical particles 

As used herein, biological and pharmacological activity includes any 
activity of a biological pharmaceutical agent and includes, but is not 
limited to, biological efficiency, transduction efficiency, gene/transgene 
25 expression, differential gene expression and induction activity, titer, 
progeny productivity, toxicity, citotoxicity, immunogenicrty, cell 
proliferation and/or differentiation activity, anti-viral activity, 
morphogenetic activity, teratogenetic activity, pathogenetic activity, 
therapeutic activity, tumor supressor activity, ontogenetic activity, 
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oncogenetic activity, enzymatic activity, pharmacological activity, 
cell/tissue tropism and delivery. 

As used herein, "output signal" refers to parameters that can be 
followed over time and, if desired, quantified. For example, when a virus 
5 infects or is introduced into a cell, the cell containing the virus undergoes 
a number of changes. Any such change that can be monitored and used 
to assess infection, is an output signal, and the cell is referred to as a 
reporter cell; the encoding nucleic acid is referred to as a reporter gene, 
and the construct that includes the encoding nucleic acid is a reporter 

10 construct. Output signals include, but are not limited to, enzyme activity, 
fluorescence, luminescence, amount of product produced and other such 
signals. Output signals include expression of a viral gene or viral gene 
product, including heterologous genes (transgenes) inserted into the virus. 
Such expression is a function of time ("t") after infection, which in turn is 

15 related to the amount of virus used to infect the cell, and, hence, the 
concentration of virus ("s") in the infecting composition. For higher 
concentrations the output signal is higher. For any particular 
concentration, the output signal increases as a function of time until a 
plateau- is reached. Output signals may also measure the interaction 

20 between cells, expressing heterologous genes, and biological agents 

As used herein, adeno-associated virus (AAV) is a defective and 
non-pathogenic parvovirus that requires co-infection with either 
adenovirus or herpes virus for its growth and multiplication, able of 
providing helper functions. A variety of serotypes are known, and 

25 contemplated herein. Such serotypes include, but are not limited to: 

AAV-1 {Genbank accession no. NC002077; accession no. VR-645); AAV- 
2 (Genbank accession no. NC001401; accession no. VR-680); AAV-3 
(Genbank accession no. NC001729; accession no. VR-681); AAV-3b 
(Genbank accession no. NC001863); AAV-4 (Genbank accession no. 
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NC001829; ATCC accession no. VR-646 ); AAV-6 (Genbank accession 
no.NC001862); and avian associated adeno-virus (ATCC accession no. 
VR-1449). The preparation and use of AAVs as vectors for gene 
expression in vitro and for in vivo use for gene therapy are well known 
5 (see/ e.g., U.S. Patent Nos. 4,797,368, 5,139,941, 5,798,390 and 
6,127,175; Tessier et al. (2001 ) J. ViroL 75:375-383; Salvetti et ai. 
(1 998) Hum Gene Ther 20:695-706; Chadeuf et al. (2000) J Gene Med 
2:260-268). 

As used herein, the activity of a Rep protein or of a capsid protein 
10 refers to any biological activity that can be assessed. In particular, 

herein, the activity assessed for the rep proteins is the amount (i.e., titer) 
of AAV produced by a cell. 

As used herein, the Hill equation is a mathematical model that 
relates the concentration of a drug (i.e., test compound or substance) to 
15 the response being measured 



y = [D] n + [D 50 r 

where y is the variable being measured, such as a response, signal, y max is 
the maximal response achievable, [D] is the molar concentration of a 
drug, [D 50 ] is the concentration that produces a 50% maximal response to 
the drug, n is the slope parameter, which is 1 if the drug binds to a single 

25 site and with no cooperativity between or among sites. A Hill plot is log 10 
of the ratio of ligand-occupied receptor to free receptor vs. log [D] (M). 
The slope is n, where a slope of greater than 1 indicates cooperativity 
among binding sites, and a slope of less than 1 can indicate heterogeneity 
of binding. This general equation has been employed for assessing 

30 interactions in complex biological systems (see, published International 
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PCT application No. WO 01/44809 based on PCT n° PCT/FROO/03503, 
see, also, EXAMPLES). 

As used herein, in the Hill-based analysis (published International 
PCT application No. WO 01/44809 based on PCT n° PCT/FROO/03503), 
5 the parameters, n t K,T t e f n t O t are as follows: 

n potency of the biological agent acting on the assay (cell- 
based) system; 

k constant of resistance of the assay system to elicit a 
response to a biological agent; 
10 e is global efficiency of the process or reaction triggered by the 

biological agent on the assay system; 

t is the apparent titer of the biological agent; 

6 is the absolute titer of the biological agent; and 

q is the heterogeneity of the biological process or reaction. 
15 In particular, as used herein, the parameters n (potency) or k 

(constant of resistance) are used to respectively assess the potency of a 
test agent to produce a response in an assay system and the resistance 
of the assay system to respond to the agent. 

As used herein, e(efficiency), is the slope at the inflection point of 
20 the Hill curve (or, in general, of any other sigmoidal or linear 

approximation), to assess the efficiency of the global reaction (the 
biological agent and the assay system taken together) to elicit the 
biological or pharmacological response. 

As used herein, r (apparent titer) is used to measure the limiting 
25 dilution or the apparent titer of the biological agent. 

As used herein, 6 (absolute titer), is used to measure the absolute 
limiting dilution or titer of the biological agent. 

As used herein, rj (heterogeneity) measures the existence of 
discontinuous phases along the global reaction, which is reflected by an 
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abrupt change in the value of the Hill coefficient or in the constant of 
resistance. 

As used herein, a library of mutants refers to a collection of 
plasmids or other vehicles that carry (encode) the gene variants, such that 
5 individual plasmids or other vehicles carry individual gene variants. 
When a library of proteins is contemplated, it will be so-stated. 

As used herein, a "reporter cell" is the cell that "reports", I.e., 
undergoes the change, in response to introduction of the nucleic acid 
infection and, therefore, it is named here a reporter cell. 
10 As used herein, "reporter" or "reporter moiety" refers to any moiety 

that allows for the detection of a molecule of interest, such as a protein 
expressed by a cell. Reporter moieties include, but are not limited to, for 
example, fluorescent proteins, such as red, blue and green fluorescent 
proteins; lacZ and other detectable proteins and gene products. For 
15 expression in cells, nucleic acid encoding the reporter moiety can be 
expressed as a fusion protein with a protein of interest or under the 
control of a promoter of interest. 

As used herein, a titering virus increases or decreases the output 
signal from a reporter virus, which is a virus that can be detected, such 
20 as by a detectable label or signal. 

As used herein, phenotype refers to the physical, physiological or 
other manifestation of a genotype (a sequence of a gene). In methods 
herein, phenotypes that result from alteration of a genotype are assessed. 

As used herein, activity refers to the function or property to be 
25 evolved. An active site refers to a site(s) responsible or that participates 
in conferring the activity or function. The activity or active site evolved 
{the function or property and the site conferring or participating in 
conferring the activity) may have nothing to do with natural activities of 
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a protein. For example, it could be an 'active site' for conferring 
immunogenicity (immunogenic shes or epitopes) on a protein. 

As used herein, the amino acids, which occur in the various amino 
acid sequences appearing herein, are identified according to their known, 
5 three-letter or one-letter abbreviations (see, Table 1). The nucleotides, 
which occur in the various nucleic acid fragments, are designated with 
the standard single-letter designations used routinely in the art. 

As used herein, amino acid residue refers to an amino acid formed 
upon chemical digestion (hydrolysis) of a polypeptide at its peptide 

10 linkages. The amino acid residues described herein are presumed to be in 
the isomeric form. Residues in the "D" isomeric form, which are so- 
designated, can be substituted for any L-amino acid residue, as long as 
the desired functional property is retained by the polypeptide. NH 2 refers 
to the free amino group present at the amino terminus of a polypeptide. 

1 5 COOH refers to the free carboxy group present at the carboxyl terminus 

of a polypeptide. In keeping with standard polypeptide nomenclature 

described in J. Biol. Chem., 243:3552-59 (1969) and adopted at 37 

C.F.R. § § 1.821 - 1.822, abbreviations for amino acid residues are 

shown-in the following Table: 
20 Table 1 



Table of Correspondence 



SYMBOL 




1 -Letter 


3-Letter 


AMINO ACID 


Y 


Tyr 


tyrosine 


G 


Gly 


glycine 


F 


Phe 


phenylalanine 


M 


Met 


methionine 


A 


Ala 


alanine 


S 


Ser 


serine 



WO 03/018820 



PCT/IB02/04087 



-14- 



5 



10 



SYMBOL 




I 


lie 


isoleucine 


L 


Leu 


leucine 


T 


Thr 


threonine 


V 


Val 


valine 


P 


Pro 


proline 


K 


Lys 


lysine 


H 


His 


histidine 


Q 


Gin 


glutamine 


E 


Glu 


glutamic acid 


Z 


Glx 


Glu and/or Gin 


w 


Trp 


tryptophan - 


R 


Arg 


arginine 


D 


Asp 


aspartic acid 


N 


Asn 


asparagine 


B 


Asx 


Asn and/or Asp 


C 


Cys 


cysteine 


X 


Xaa 


Unknown or other 



It should be noted that all amino acid residue sequences 
20 represented herein by formulae have a left to right orientation in the 
conventional direction of amino-terminus to carboxyl-terminus. In 
addition, the phrase "amino acid residue* is broadly defined to include the 
amino acids listed in the Table of Correspondence and modified and 
unusual amino acids, such as those referred to in 37 C.F.R. § § 1.821- 
25 1.822, and incorporated herein by reference, Furthermore, it should be 
noted that a dash at the beginning or end of an amino acid residue 
sequence indicates a peptide bond to a further sequence of one or more 
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amino acid residues or to an amino-terminal group such as NH 2 or to a 
carboxyl-terminal group such as COOH. 

In a peptide or protein, suitable conservative substitutions of amino 
acids are known to those of skill in this art and may be made generally 
5 without altering the biological activity of the resulting molecule. Those of 
skill in this art recognize that, in general, single amino acid substitutions 
in non-essential regions of a polypeptide do not substantially alter 
biological activity (see, e.g., Watson et al. Molecular Biology of the Gene, 
4th Edition, 1987, The Benjamin/Cummings Pub. co., p. 224). 
10 Such substitutions are preferably made in accordance with those 

set forth in TABLE 2 as follows: 

TABLE 2 





Original residue 


Conservative substitution 




Ala (A) 


Gly; Ser 


15 


Arg (R) 


Lys 




Asn (N) 


Gin; His 




Cys (C) 


Ser 




Gin (Q) 


Asn 




Glu (E) 


Asp 


20 


Gly (G) 


Ala; Pro 




His (H) 


Asn; Gin 




He (I) 


Leu; Val 




Leu (I) 


lie; Val 




Lys (K) 


Arg; Gin; Glu 


25 


Met (M) 


Leu; Tyr; He 




Phe (F) 


Met; Leu; Tyr 




Ser (S) 


Thr 




Thr (T) 


Ser 




Trp (W) 


Tyr 


30 


Tyr <Y) 


Trp; Phe 




Val (V) 


lie; Leu 



Other substitutions are also permissible and may be determined 
empirically or in accord with known conservative substitutions. 

As used herein, nucleic acids include DNA, RNA and analogs 
35 thereof, including protein nucleic acids (PNA) and mixture thereof. 

Nucleic acids can be single or double stranded. When referring to probes 
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or primers, optionally labeled, with a detectable label, such as a 
fluorescent or radiolabel, single-stranded molecules are contemplated. 
Such molecules are typically of a length such that they are statistically 
unique of low copy number (typically less than 5, preferably less than 3) 
5 for probing or priming a library. Generally a probe or primer contains at 
least 14, 16 or 30 contiguous of sequence complementary to or identical 
to a gene of interest. Probes and primers can be 10, 14, 16, 20, 30, 50, 
100 or more nucleic acid bases long. 

As used herein, homologous means about greater than 25% nucleic 

10 acid sequence identity, preferably 25% 40%, 60%, 80%, 90% or 95%. 
The intended percentage will be specified. The terms "homology" and 
"identity" are often used interchangeably. In general, sequences are 
aligned so that the highest order match is obtained (see, e.g.: 
Computational Molecular Biology, Lesk, A.M., ed., Oxford University 

15 Press, New York, 1988; Biocomputing: Informatics and Genome Projects, 
Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis 
of Sequence Data, Part 1 1 Griffin, A.M., and Griffin, H.G., eds., Humana 
Press, New Jersey, 1 994; Sequence Analysis in Molecular Biology, von 
Heinje,-G., Academic Press, 1987; and Sequence Analysis Primer, 

20 Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; 
Carillo et al. (1988) SIAM J Applied Math 45:1073). By sequence 
identity, the number of conserved amino acids are determined by standard 
alignment algorithms programs, and are used with default gap penalties 
established by each supplier. Substantially homologous nucleic acid 

25 molecules would hybridize typically at moderate stringency or at high 
stringency all along the length of the nucleic acid of interest. Also 
contemplated are nucleic acid molecules that contain degenerate codons 
in place of codons in the hybridizing nucleic acid molecule. 



WO 03/018820 



PCI7IB02/U4087 



-17- 

As used herein, a nucleic acid homolog refers to a nucleic acid that 
includes a preselected conserved nucleotide sequence, such as a 
sequence encoding a therapeutic polypeptide. By the term "substantially 
homologous" it is meant having at least 80%, preferably at least 90%, 
5 most preferably at least 95% homology therewith or a less percentage of 
homology or identity and conserved biological activity or function. 

The terms "homology" and "identity" are often used 
interchangeably. In this regard, percent homology or identity may be 
determined, for example, by comparing sequence information using a GAP 

10 computer program. The GAP program uses the alignment method of 

Needleman and Wunsch [J. Mot. Biol. 48:443 (1970), as revised by Smith 
and Waterman (Adv. Appl. Math. 2:482 (1981). Briefly, the GAP program 
defines similarity as the number of aligned symbols (i.e., nucleotides or 
amino acids) which are similar, divided by the total number of symbols in. 

15 the shorter of the two sequences. The preferred default parameters for 
the GAP program may include: (1) a unary comparison matrix (containing 
a value of 1 for identities and 0 for non-identities) and the weighted 
comparison matrix of Gribskov and Burgess, Nuci: Acids Res. 14:6745 
(1986), as described by Schwartz and Dayhoff, eds., ATLAS OF PROTEIN 

20 SEQUENCE AND STRUCTURE, National Biomedical Research Foundation, 
pp. 353-358 (1979); (2) a penalty of 3.0 for each gap and an additional 
0.10 penalty for each symbol in each gap; and (3) no penalty for 
end gaps. 

Whether any two nucleic acid molecules have nucleotide sequences 
25 that are, for example, at least 80%, 85%, 90%, 95%, 96%, 97%, 98% 
or 99% /identical" can be determined using known computer algorithms 
such as the "FAST A" program, using for example, the default parameters 
as in Pearson and Lipman, Proc. Natl. Acad. Sci. USA 55:2444.(1988). 
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Alternatively the BLAST function of the National Center for Biotechnology 
Information database may be used to determine identity 

In general, sequences are aligned so that the highest order match 
is obtained. "Identity" per se has an art-recognized meaning and can be 
5 calculated using published techniques. (See, e.g.: Computational 

Molecular Biology, Lesk, A.M., ed., Oxford University Press, New York, 
1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., 
Academic Press, New York, 1993; Computer Analysis of Sequence Data, 
Part 1 1 Griffin, A.M., and Griffin, H.G., eds. r Humana Press, New Jersey, 

10 1 994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic 
Press, 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux, 
J., eds., M Stockton Press, New York, 1991). While there exist a number 
of methods to measure identity between two polynucleotide or 
polypeptide sequences, the term "identity" is well known to skilled 

15 artisans (Carillo, H. & Lipton, D., SIAM J Applied Math 45:1073 (1988)). 
Methods commonly employed to determine identity or similarity between 
two sequences include, but are not limited to, those disclosed in Guide to 
Huge Computers, Martin J. Bishop, ed., Academic Press, San Diego, 
1994, and Carillo, H. & Lipton, D., SIAM J Applied Math 45:1073 

20 (1988). Methods to determine identity and similarity are codified in 

computer programs. Preferred computer program methods to determine 
identity and similarity between two sequences include, but are not limited 
to, GCG program package (Devereux, J., et at., Nucleic Acids Research 
12II)\Z%1 (1984)), BLASTP, BLASTN, FASTA (Atschul, S.F., etal., J 

25 Molec Biol 275:403 (1990)), and CLUSTALW. For sequences displaying 
a relatively high degree of homology, alignment can be effected manually 
by simpling lining up the sequences by eye and matching the conserved 
portions. 
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Therefore, as used herein, the term "identity" represents a 
comparison between a test and a reference polypeptide or polynucleotide. 
For example, a test polypeptide may be defined as any polypeptide that 
is 90% or more identical to a reference polypeptide. 
5 For the alignments presented herein (see, Figures 3A and 3B) for 

the AAV serotype, the CLUSTALW program was employed with 
parameters set as follows: scoring matrix BLOSUM, gap open 10, gap 
extend 0.1, gap distance 40% and transitions/transversions 0.5; specific 
residue penalties for hydrophobic amino acids (DEGKNPQRS), distance 
10 between gaps for which the penalties are augmented was 8, and gaps of 
extemeties penalized less than internal gaps. 

As used herein, a "corresponding" position on a protein, such as 
the AAV rep protein, refers to an amino acid position based upon 
alignment to maximize sequence identity. For AAV Rep proteins an * 
15 alignment of the Rep 78 protein from AAV-2 and the corresponding 
protein from other AAV serotypes (AAV-1, AAV-6, AAV-3, AAV-3B, 
AAV-4, AAV-2 and AAV-5) is shown in Figures 3A and 3B. The "hit" 
positions are shown in italics. 

As used herein, the term at least "90% identical to" refers to 
20 percent identities from 90 to 100% relative to the reference polypeptides. 
Identity at a level of 90% or more is indicative of the fact that, assuming 
for exemplification purposes a test and reference polynucleotide length of 
100 amino acids are compared. No more than 10% (i.e., 10 out of 100) 
amino acids in the test polypeptide differs from that of the reference 
25 polypeptides. Similar comparisons may be made between a test and 

reference polynucleotides. Such differences may be represented as point 
mutations randomly distributed over the entire length of an amino acid 
sequence or they may be clustered in one or more locations of varying 
length up to the maximum allowable, e.g. 10/100 amino acid difference 
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(approximately 90% identity). Differences are defined as nucleic acid or 
amino acid substitutions, or deletions. 

As used herein, it is also understood that the terms substantially 
identical or similar varies with the context as understood by those skilled 
5 in the relevant art. 

As used herein, genetic therapy involves the transfer of 
heterologous nucleic acids to the certain cells, target cells, of a mammal, 
particularly a human, with a disorder or conditions for which such therapy 
is sought. The nucleic acid, such as DNA, is introduced into the selected 

10 target ceils in a manner such that the heterologous nucleic acid, such as 
DNA, is expressed and a therapeutic product encoded thereby is 
produced. Alternatively, the heterologous nucleic acid, such as DNA, 
may in some manner mediate expression of DNA that encodes the 
therapeutic product, or it may encode a product, such as a peptide or 

15 RNA that in some manner mediates, directly or indirectly, expression of a 
therapeutic product. Genetic therapy may also be used to deliver nucleic 
acid encoding a gene product that replaces a defective gene or 
supplements a gene product produced by the mammal or the cell in which 
it is introduced. The introduced nucleic acid may encode a therapeutic 

20 compound, such as a growth factor or inhibitor thereof, or a tumor 

necrosis factor or inhibitor thereof, such as a receptor therefor, that is not 
normally produced in the mammalian host or that is not produced in 
therapeutically effective amounts or at a therapeutically useful time. The 
heterologous nucleic acid, such as DNA, encoding the therapeutic product 

25 may be modified prior to introduction into the cells of the afflicted host in 
order to enhance or otherwise alter the product or expression thereof. 
Genetic therapy may also involve delivery of an inhibitor or repressor or 
other modulator of gene expression. 
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As used herein, heterologous or foreign nucleic acid, such as DNA 
and RNA, are used interchangeably and refer to DNA or RNA that does 
not occur naturally as part of the genome in which it is present or which 
is found in a location or locations in the genome that differ from that in 
5 which it occurs in nature. Heterologous nucleic acid is generally not 
endogenous to the cell into which it is introduced, but has been obtained 
from another cell or prepared synthetically. Generally, although not 
necessarily, such nucleic acid encodes RNA and proteins that are not 
normally produced by the cell in which it is expressed. Any DNA or RNA 

10 that one of skill in the art would recognize or consider as heterologous or 
foreign to the cell in which it is expressed is herein encompassed by 
heterologous DNA. Heterologous DNA and RNA may also encode RNA or 
proteins that mediate or alter expression of endogenous DNA by affecting 
transcription, translation, or other regulatable biochemical processes. 

15 Examples of heterologous nucleic acid include, but are not limited to, 
nucleic acid that encodes traceable marker proteins, such as a protein 
that confers drug resistance, nucleic acid that encodes therapeutically 
effective substances, such as anti-cancer agents, enzymes and hormones, 
and DNA that encodes other types of proteins, such as antibodies. 

20 Hence, herein heterologous DNA or foreign DNA, includes a DNA 

molecule not present in the exact orientation and position as the 
counterpart DNA molecule found in the genome. It may also refer to a 
DNA molecule from another organism or species {/.<?., exogenous). 

As used herein, a therapeutically effective product introduced by 

25 genetic therapy is a product that is encoded by heterologous nucleic acid, 
typically DNA, that, upon introduction of the nucleic acid into a host, a 
product is expressed that ameliorates or eliminates the symptoms, 
manifestations of an inherited or acquired disease or that cures the 
disease. 
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As used herein, a therapeutically effective dose refers to that 
amount of the compound sufficient to result in amelioration of symptoms 
of disease. 

As used herein, isolated with reference to a nucleic acid molecule 
5 or polypeptide or other biomolecule means that the nucleic acid or 

polypeptide has separated from the genetic environment from which the 
polypeptide or nucleic acid were obtained. It may also mean altered from 
the natural state. For example, a polynucleotide or a polypeptide naturally 
present in a living animal is not "isolated," but the same polynucleotide or 

10 polypeptide separated from the coexisting materials of its natural state is 
"isolated", as the term is employed herein. Thus, a polypeptide or 
polynucleotide produced and/or contained within a recombinant host cell 
is considered isolated. Also intended as an ''isolated polypeptide" or an 
"isolated polynucleotide" are polypeptides or polynucleotides that have 

15 been purified, partially or substantially, from a recombinant host cell or 
from a native source. For example, a recombinantly produced version of 
a compounds can be substantially purified by the one-step method 
described in Smith and Johnson, Gene 57:31-40 (1988). The terms 
isolated and purified are sometimes used interchangeably. 

20 Thus, by "isolated" it is meant that the nucleic is free of the coding 

sequences of those genes that, in the naturally-occurring genome of the 
organism (if any), immediately flank the gene encoding the nucleic acid of 
interest. Isolated DNA may be single-stranded or double-stranded, and 
may be genomic DNA, cDNA, recombinant hybrid DNA, or synthetic 

25 DNA. It may be identical to a native DNA sequence, or may differ from 
such sequence by the deletion, addition, or substitution of one or more 
nucleotides. 

Isolated or purified as it refers to preparations made from biological 
cells or hosts means any cell extract containing the indicated DNA or 
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protein including a crude extract of the DNA or protein of interest. For 
example, in the case of a protein, a purified preparation can be obtained 
following an individual technique or a series of preparative or biochemical 
techniques and the DNA or protein of interest can be present at various 
5 degrees of purity in these preparations. The procedures may include for 
example, but are not limited to, ammonium sulfate fractionation, gel 
filtration, ion exchange change chromatography, affinity chromatography, 
density gradient centrifugation and electrophoresis. 

A preparation of DNA or protein that is "substantially pure" or 
10 "isolated" should be understood to mean a preparation free from naturally 
occurring materials with which such DNA or protein is normally 
associated in nature. "Essentially pure" should be understood to mean a 
"highly" purified preparation that contains at least 95% of the DNA or 
protein of interest. 

15 A cell extract that contains the DNA or protein of interest should be 

understood to mean a homogenate preparation or cell-free preparation 
obtained from cells that express the protein or contain the DNA of 
interest. The term "cell extract" Is intended to include culture media, 
especially spent culture media from which the cells have been removed. 

20 As used herein, receptor refers to a biologically active molecule 

that specifically binds to (or with) other molecules. The term "receptor 
protein" may be used to more specifically indicate the proteinaceous 
nature of a specific receptor. 

As used herein, recombinant refers to any progeny formed as the 

25 result of genetic engineering. 

As used herein, a promoter region refers to the portion of DNA of a 
gene that controls transcription of the DNA to which it is operatively 
linked. The promoter region includes specific sequences of DNA that are 
sufficient for RNA polymerase recognition, binding and transcription 
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initiation. This portion of the promoter region is referred to as the 
promoter. In addition, the promoter region includes sequences that 
modulate this recognition, binding and transcription initiation activity of 
the RNA polymerase. These sequences may be c/s acting or may be 
5 responsive to trans acting factors. Promoters, depending upon the nature 
of the regulation, may be constitutive or regulated. 

As used herein, the phrase "operatively linked" generally means the 
sequences or segments have been covalently joined into one piece of 
DNA, whether in single or double stranded form, whereby control or 
10 regulatory sequences on one segment control or permit expression or 
replication or other such control of other segments. The two segments 
are not necessarily contiguous. For gene expression a DNA sequence and 
a regulatory sequence(s) are connected in such a way to control or permit 
gene expression when the appropriate molecules, e.g., transcriptional 
• 15 activator proteins, are bound to the regulatory sequence(s). 

As used herein, production by recombinant means by using 
recombinant DNA methods means the use of the well known methods of 
molecular biology for expressing proteins encoded by cloned DNA, 
including cloning expression of genes and methods, such as gene 
20 shuffling and phage display with screening for desired specificities. 

As used herein, a splice variant refers to a variant produced by 
differential processing of a primary transcript of genomic DNA that results 
in more than one type of mRNA. 

As used herein, a composition refers to any mixture of two or more 
25 products or compounds. It may be a solution, a suspension, liquid, 
powder, a paste, aqueous, non-aqueous or any combination thereof. 
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As used herein, a combination refers to any association between 
two or more items. 

As used herein, substantially identical to a product means 
sufficiently similar so that the property of interest is sufficiently 
5 unchanged so that the substantially identical product can be used in place 
of the product. 

As used herein, the term "vector" refers to a nucleic acid molecule 
capable of transporting another nucleic acid to which it has been linked. 
One type of preferred vector is an episome, i.e., a nucleic acid capable of 

10 extra-chromosomal replication. Preferred vectors are those capable of 
autonomous replication and/or expression of nucleic acids to which they 
are linked. Vectors capable of directing the expression of genes to which 
they are operatively linked are referred to herein as "expression vectors". 
In general, expression vectors of utility in recombinant DNA techniques 

15 are often in the form of "plasmids" which refer generally to circular 

double stranded DNA loops which, in their vector form, are not bound to 
the chromosome. "Plasmid" and "vector" are used interchangeably as the 
plasmid is the most commonly used form of vector. Other such other 
forms ef expression vectors that serve equivalent functions and that 

20 become known in the art can be used subsequently hereto. 

As used herein, vector is also used interchangeable with "virus 
vector" or "viral vector". In this case, which will be clear from the 
context, the "vector" is not self-replicating. Viral vectors are engineered 
viruses that are operatively linked to exogenous genes to transfer (as 

25 vehicles or shuttles) the exogenous genes into cells. 

As used herein, transduction refers to the process of gene transfer 
and expression into mammalian and other cells mediated by viruses. 
Transfection refers to the process when mediated by plasmids. 
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As used herein, "polymorphism" refers to the coexistence of more 
than one form of a gene or portion thereof. A portion of a gene of which 
there are at least two different forms, i.e., two different nucleotide 
sequences, is referred to as a "polymorphic region of a gene". A 
5 polymorphic region can be a single nucleotide, referred to as a single 
nucleotide polymorphism (SNP), the identity of which differs in different 
alleles. A polymorphic region can also be several nucleotides in length. 

As used herein, "polymorphic gene" refers to a gene having at least 
one polymorphic region. 
10 As used herein, "allele", which is used interchangeably herein with 

"allelic variant" refers to alternative forms of a gene or portions thereof. 
Alleles occupy the same locus or position on homologous chromosomes. 
When a subject has two identical alleles of a gene, the subject is said to 
be homozygous for the gene or allele. When a subject has two different 
15 alleles of a gene, the subject is said to be heterozygous for the gene. 

Alleles of a specific gene can differ from each other in a single nucleotide, 
or several nucleotides, and can include substitutions, deletions, and 
insertions of nucleotides. An allele of a gene can also be a form of a gene 
containing a mutation. 
20 As used herein, the term "gene" or "recombinant gene" refers to a 

nucleic acid molecule comprising an open reading frame and including at 
least one exon and (optionally) an intron sequence. A gene can be either 
RNA or DNA. Genes may include regions preceding and following the 
coding region (leader and trailer). 
25 As used herein, "intron" refers to a DNA sequence present in a 

given gene which is spliced out during mRNA maturation. 

As used herein, "nucleotide sequence complementary to the 
nucleotide sequence set forth in SEQ ID NO: x" refers to the nucleotide 
sequence of the complementary strand of a nucleic acid strand having 
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SEQ ID NO: x. The term "complementary strand" is used herein 
interchangeably with the term "complement". The complement of a 
nucleic acid strand can be the complement of a coding strand or the 
complement of a non-coding strand. When referring to double stranded 
5 nucleic acids, the complement of a nucleic acid having SEQ ID NO: x 
refers to the complementary strand of the strand having SEQ ID NO: x or 
to any nucleic acid having the nucleotide sequence of the complementary 
strand of SEQ ID NO: x. When referring to a single stranded nucleic acid 
having the nucleotide sequence SEQ ID NO: x, the complement of this 
10 nucleic acid is a nucleic acid having a nucleotide sequence which is 
complementary to that of SEQ ID NO: x. 

As used herein, the term "coding sequence" refers to that portion 
of a gene that encodes an amino acid sequence of a protein. 

As used herein, the term "sense strand" refers to that strand of a 
15 double-stranded nucleic acid molecule that has the sequence of the 
mRNA that encodes the amino acid sequence encoded by the double- 
stranded nucleic acid molecule. 

As used herein, the term "antisense strand" refers to that strand of 
a double-stranded nucleic acid molecule that is the complement of the 
20 sequence of the mRNA that encodes the amino acid sequence encoded 
by the double-stranded nucleic acid molecule. 

As used herein, an array refers to a collection of elements, such as 
nucleic acid molecules, containing three or more members. An 
addressable array is one in which the members of the array are 
25 identifiable, typically by position on a solid phase support or by virtue of 
an identifiable or detectable label, such as by color, fluorescence, 
electronic signal [i.e. RF, microwave or other frequency that does not 
substantially alter the interaction of the molecules of interest), bar code or 
other symbology, chemical or other such label. Hence, in general the 
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members of the array are immobilized to discrete identifiable loci on the 
surface of a solid phase or directly or indirectly linked to or otherwise 
associated with the identifiable label, such as affixed to a microsphere or 
other particulate support (herein referred to as beads) and suspended in 
5 solution or spread out on a surface. 

As used herein, a support (also referred to as a matrix support, a 
matrix, an insoluble support or solid support) refers to any solid or 
semisolid or insoluble support to which a molecule of interest, typically a 
biological molecule, organic molecule or biospecific ligand is linked or 

10 contacted. Such materials include any materials that are used as affinity 
matrices or supports for chemical and biological molecule syntheses and 
analyses, such as, but are not limited to: polystyrene, polycarbonate, 
polypropylene, nylon, glass, dextran, chitin, sand, pumice, agarose, 
polysaccharides, dendrimers, buckyballs, polyacrylamide, silicon, rubber, 

15 and other materials used as supports for solid phase syntheses, affinity 
separations and purifications, hybridization reactions, immunoassays and 
other such applications. The matrix herein can be particulate or can be 
in the form of a continuous surface, such as a microtiter dish or well, a 
glass slide, a silicon chip, a nitrocellulose sheet, nylon mesh, or other 

20 such materials. When particulate, typically the particles have at least one 
dimension in the 5-10 mm rahge or smaller. Such particles, referred 
collectively herein as "beads", are often, but not necessarily, spherical. 
Such reference, however, does not constrain the geometry of the matrix, 
which may be any shape, including random shapes, needles, fibers, and 

25 elongated. Roughly spherical "beads", particularly microspheres that can 
be used in the liquid phase, are also contemplated. The "beads" may 
include additional components, such as magnetic or paramagnetic 
particles (see, e.g.,, Dyna beads (Dynal, Oslo, Norway)) for separation 
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using magnets, as long as the additional components do not interfere with 
the methods and analyses herein. 

As used herein, matrix or support particles refers to matrix 
materials that are in the form of discrete particles. The particles have any 
5 shape and dimensions, but typically have at least one dimension that is 
100 mm or less, 50 mm or less, 10 mm or less, 1 mm or less, 100//m or 
less, 50 pm or less and typically have a size that is 100 mm 3 or less, 50 
mm 3 or less, 10 mm 3 or less, and 1 mm 3 or less, 100 //m 3 or less and may 
be order of cubic microns. Such particles are collectively called "beads." 

10 As used herein, the abbreviations for any protective groups, amino 

acids and other compounds, are, unless indicated otherwise, in accord 
with their common usage, recognized abbreviations, or the IUPAC-IUB 
Commission on Biochemical Nomenclature (see, (1972) Biochem. 
//:942-944). 

15 B. DIRECTED EVOLUTION OF A VIRAL GENE 

Recombinant viruses have been developed for use as gene therapy 
vectors. Gene therapy applications are hampered by the need for 
development of vectors with traits optimized for this application. The 
high throughput methods provided herein are ideally suited for 

20 development of such vectors. In addition to use for development of 
recombinant viral vectors for gene therapy, these methods can also be 
used to study and modify the viral vector backbone architecture, trans- 
complementing helper functions, where appropriate, regulatable and 
tissue specific promoters and transgene and genomic sequence analyses. 

25 Recombinant AAV (rAAV) is a gene therapy vector that can serve these 
and other purposes. 

The rep protein is an adeno-associated virus protein involved in a 
number of biological processes necessary to AAV replication. The 
production of the rRep proteins enables viral DNA to replicate, 
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encapsulate and integrate (McCarty era/. (1992) J. Virol 66:4050-4057; 
Horer et al. (1995) J. Virol 63:5485-5496, Berns et al. (1996) Biology of 
Adeno-associated virus, in Adeno-associated virus (AAV) Vectors in Gene 
Therapy, K.I. Berns and C. Giraud, Springer (1996); and Chiorini et al. 
5 (1996) The Roles of AAV Rep Proteins in gene Expression and Targeted 
Integration, from Adeno-associated virus (AAV) Vectors in Gene Therapy, 
K.I. Berns and C. Giraud, Springer (1996)). A rep protein with improved 
activity could lead to increased amounts of virus progeny thus allowing 
higher productivity of rAAV vectors. 

10 Since the Rep protein is involved in replication it can serve as a 

target for increasing viral production. Since it has a variety of functions 
and its role in replication is complex, it has heretofore been difficult to 
identify mutations that result in increase viral production. The methods 
herein, which rely on in vivo screening methods, permit optimization of its 

15 activities as assessed by increases in viral production. Provided herein 
are Rep proteins and viruses and viral vectors containing the mutated Rep 
proteins that provide such increase. The amino acid positions on the rep 
proteins that are relevant for rep proteins activities in terms of AAV or 
rAAV virus production are provided. Those amino acid positions are such , 

20 that a change in the amino acid leads to a change in protein activity either 
to lower activity or increase activity. As shown herein, the alanine or 
amino acid scan revealed the amino acid positions important for such 
activity (i.e. hits). Subsequent mutations produced by systematically 
replacing the amino acids at the hit positions with the remaining 1 8 amino 

25 acids produced so-called "leads" that have amino acid changes and result 
in higher virus production. In this particular example, the method used 
included the following specific steps. 
Amino acid scan 
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In order to first identify those amino acid (aa) positions on the rep 
protein that are involved in rep protein activity, an Ala-scan was 
performed on the rep sequence. For this, each aa in the rep protein 
sequence was individually changed to Alanine. Any other amino acid, 
5 particularly another amino acid such as Gly or Ser that has a neutral 
effect on structure, could have been used. Each resulting mutant rep 
protein was then expressed and the amount of virus it produced was 
measured. The relative activity of each individual mutant compared to 
the native protein is indicated in FIG 2A. HITS are those mutants that 

10 produce a decrease in the activity of the protein {in the example: all the 
mutants with activities below about 20 % of the native activity). 

in a second experimental round, which included a new set of 
mutations and phenotypic analysis, each amino acid position hit by the 
Ala-scan step, was mutated by amino acid replacement of the native 

15 amino acid by the remaining 18 amino acids, using site-directed 
mutagenesis. 

In both rounds, each mutant was individually designed, generated 
and processed separately, and optionally in parallel with the other 
mutants. Neither combinatorial generation of mutants nor mixtures 

20 thereof were used in any step of the method. 

A plasmid library was thus generated in which each plasmid contained 
a different mutant bearing a different amino acid at a different hit 
position. Again, each resulting mutant rep protein was then expressed 
and the amount of virus it could produce measured as indicated below. 

25 The relative activity of each individual mutant compared to the native 

protein is indicated in FIGURE 2B. LEADS are those mutants that lead to 
an increase in the activity of the protein (in the example: the ten mutants 
with activities higher, typically between 2 to 10 times or more, generally 
6-10 time, than the native activity). 
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Expression of the genetic variants and phenotypic characterization. 

The rep protein acts as an intracellular protein through complex 
interaction with a molecular network composed by cellular proteins, DNA, 
AAV proteins and adenoviral proteins (note: some adenovirus proteins 
5 have to be present for the rep protein to work). The final outcome of the 
rep protein activity is the virus offspring composed by infectious rAAV 
particles. It can be expected that the activity of rep mutants would affect 
the titer of the rAAV virus coming out of the cells. 

As the phenotypic characterization of the rep variants can only be 
10 accomplished by assaying its activity from inside mammalian cells, a 
mammalian cell-based expression system as well as a mammalian cell- 
based assay was used. The individual rep protein variants were expressed 
in human 293 HEK cells, by transfection of the individual plasmids 
constituting the diverse plasmid library. All necessary functions were 
15 provided as follows: 

(a) the cellular proteins present in the permissive specific 293 HEK 

cells; 

(b) the AAV necessary proteins and DNA were provided by co- 
transfection of the AAV cap gene as well as a rAAV plasmid vector 

20 providing the necessary signaling and substrate ITRs sequences; 

(c) the adenovirus (AV) proteins were provided by co-transfection 
with a plasmid expressing all the AV helper functions. 

A library of recombinant viruses with mutant rep encoding genes 
was generated. Each recombinant, upon introduction into a mammalian 
25 cell and expression resulted in production of rAAV infectious particles. 
The number of infectious particles produced by each recombinant was 
determined in order to assess the activity of the rep variant that had 
generated that amount of infectious particles. 
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The number of infectious particles produced was determined in a 
cell-based assay in which the activity of a reporter gene, in the 
exemplified embodiment, the bacterial lacZ gene, or virus replication (Real 
time PCR) was performed to quantitatively assess the number of viruses. 
5 The limiting dilution (titer) for each virus preparation (each coming from a 
different rep variant) was determined by serial dilution of the viruses 
produced, followed by infection of appropriate cells (293 HEK or HeLa 
rep/cap 32 cells) with each dilution for each virus and then by 
measurement of the activity of the reporter gene for each dilution of each 

10 virus. Hill plots (NAUTSCAN") (published as International PCT application 
No. WO 01/44809 based on PCT n° PCT/FROO/03503, Dec, 2000; see 
EXAMPLES) or a second order polynomial function (Drittanti et at. (2000) 
Gene Then 7: 924-929; see co-pending U.S. provisional application Serial 
60/315,382) was used to analyze the readout data and to calculate the 

15 virus titers. Briefly, the titer was calculated from the second order 

polynomial function by non-linear regression fitting of the experimental 

data. The point where the polynomial curve reaches its minimum is 

considered to be the titer of the rAAV preparation. Results are shown in 

the EXAMPLE below. 

20 Comparison between results of full-length Hit position analysis 

reporter here and the literature 

The experiments identified a number of heretofore unknown 
mutation foci, which include the hits at positions: 4, 20, 22, 28, 32, 38, 
39, 54, 59, 124, 125, 127, 132, 140, 161, 163, 193, 196, 197, 221, 
25 228, 231, 234, 258, 260, 263, 264, 334, 335, 341, 342, 347, 350, 
354, 363, 364, 367, 370, 376, 381, 389, 407, 411, 414, 420, 421, 
422, 428, 429, 438, 440, 451, 460, 462, 484,. 488, 495, 497, 498, 
499, 503, 511, 512, 516, 517 and518 with reference to the amino 
acids in Rep78 and Rep 68. Rep 78 is encoded by nucleotides 321- 
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2,186; Rep 68 is encoded by nucleotides 321-1906 and 2228-2252; Rep 
52 is encoded by nucleotides 993-2186, and Rep 40 is encoded by amino 
acids 993-1906 and 2228-2252 of wildtype AAV. 

Also among these are mutations that may have multiple effects. 
5 Since the Rep coding region is quite complex, some of the mutations 
have several effects. Amino acids 542, 598, 600 and 601, which are in 
the to the Rep 68 and 40 intron region, are also in the coding region of 
Rep 78 and 52. Codon 630 is in the coding region of Rep 68 and 40 and 
non coding region of Rep 78 and 52. 

10 Mutations at 10, 86, 101, 334 and 519 have been previously 

identified, and mutations, at loci 64, 74, 88, 175, 237, 250 and 429, but 
with different amino acid substitutions, have been previously reported. In 
all instances, however, the known mutations reportedly decrease the 
activity of Rep proteins. Among mutations described herein, are 

15 mutations that result in increases in the activity the Rep function as 
assessed by detecting increased AAV production. 

In particular, as described in the Example, mutations in the Rep- 
encoding region of AAV, including serotypes AAV-1, AAV-2, AAV-3, 
AAV-3B, AAV-4, AAV-5 and AAV-6 are provided (see Example below). 

20 The mutant proteins and mutant adeno-associate virus (AAV) Rep 

proteins are provided. Exemplary proteins with mutations at one or more 
of residues 4, 20, 22, 29, 32, 38, 39, 54, 59, 124, 125, 127, 132, 140, 
161, 163, 193, 196, 197, 221, 228, 231 , 234, 258, 260, 263, 264, 
334, 335, 337, 342, 347, 350, 354, 363, 364, 367, 370, 376, 381, 

25 389, 407, 41 1, 414, 420, 421, 422, 424, 428, 438, 440, 451, 460, 
462, 484, 488, 495, 497, 498, 499, 503, 511, 512, 516, 517, 518, 
542, 548, 598, 600 and 601 of AAV-2 or the corresponding residues in 
other serotypes are provided. Residue 1 corresponds to residue 1 of the 
Rep78 protein encoded by nucleotides 321-323 of the AAV-2 genome 
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(see Figure 3 and the Table below for an alignment of the mutations from 
various serotypes). 

Of particular interest are mutations that increase activity of the Rep 
proteins compared to wildtype. Such mutations include one or more of 
5 residues 350, 462, 497, 517, 542, 548, 598, 600 and 630 of AAV-2 
and the corresponding residues in other serotypes. Also provided are 
mutations at or near those residues, such as within about 1 to about 10 
residues of these residues such that the resulting protein has increased 
activity. Mutations include insertions, deletions and replacements. 

10 Lead identification. 

Based on the results obtained from the assays described herein (i.e. 
titer of virus produced by each rep variant), each individual rep variant 
was assigned a specific activity. Those variant proteins displaying the 
highest titers were selected as leads and are used to produce rAAV. 

15 In further steps, rAAV and Rep proteins that contain a plurality of 

mutations based on the hits (see Table in the EXAMPLE, listing the hits 
and lead sites), are produced to produce rAAV and Rep proteins that have 
activity that is further optimized. Examples of such proteins and AAV 
containing such proteins are described in the EXAMPLE. Other 

20 combinations of mutations can be prepared and tested as described herein 
to identify other leads of interest, particularly those that have increased 
Rep protein activity or that result in higher viral titers in cells containing 
such viruses that include appropriate c/s acting elements for viral 
production. 

25 The rAAV rep mutants are used as expression vectors, which, for 

example, can be used transiently for the production of recombinant AAV 
stocks. Alternatively, the recombinant plasmids may be used to generate 
stable packaging cell lines. 
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AIso among the uses of rAAV, particularly the high titer stocks 
produced herein, is gene therapy for the purpose of transferring genetic 
information into appropriate host cells for the management and correction 
of human diseases including inherited and acquired disorders such as 
5 cancer and AIDS. The rAAV can be administered to a patient at 
therapeutically effective doses. 
C. Uses of the mutant Rep genes and the rAAV 
Gene therapy 

The rAAV provided herein are intended for use as vectors for gene 
10 therapy. The rAAV provided herein are intended for use in any gene 

therapy protocol the uses AAV as a vector. The mutant Rep proteins and 
nucleic acid molecules can be used to replace the corresponding gene in 
other AAV vectors. Of interest are the mutations provided herein that 
increase rAAV production. In particular, the mutant Rep proteins are used 
15 to increase production of rAAV derived from any of the AAV serotypes, 
including AAV-1, AAV-2, AAV-3, AAV-3B, AAV-4, AAV-5 and AAV-6 
serotypes. 

Toxicity and therapeutic efficacy of the rAAV can be determined by 
standard pharmaceutical procedures in cell cultures or experimental 

20 animals, e.g., for determining the LDS 50 (the dose lethal to 50% of the 
population) and the ED50 (the dose therapeutically effective in 50% of 
the population). The dose ratio between toxic and therapeutic effects is 
the therapeutic index and it can be expressed as the ratio LD 60 /ED 50 . 
Doses that exhibit large therapeutic indices are preferred. Doses that 

25 exhibit toxic side effects may be used; care should be taken to design a 
delivery system that targets rAAV to the site of treatment in order to 
minimize damage to untreated cells and reduce side effects. 

The data obtained from cell culture assays and animal studies can 
be used in formulating a range of dosage for use in humans. The dosage 
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of such rAAV lies preferably within a range of circulating concentrations 

that include the ED 50 with little or no toxicity. The dosage may vary 

within this range depending upon the dosage form employed and the 

route of administration utilized. A therapeutically effective dose can be 

5 estimated initially from cell culture assays. A dose may be formulated in 

animal models to achieve a circulating plasma concentration range that 

includes the IC 50 (ie. f the concentration of the test compound which 

achieves a half-maximal infection or a half- maximal inhibition) as 

determined in cell culture. Such information can be used to more 

10 accurately determine useful doses in humans. Levels in plasma may be 

measured, for example, by high performance liquid chromatography. 

Treatment of Cancer, HIV, and papilloma and herpes virus 
infections and diseases mediated thereby 

AAV, which is a helper-dependent parvovirus requires co-infection 
15 with an adenovirus, herpes virus or papilloma virus (PV) for replication 
and particle formation. AAV inhibits PV-induced oncogenic 
tansformation, and this inhibition has been mapped to the Rep78 protein. 
The Rep78 protein inhibits expression of the PV promoter just upstream 
of the E6 gene (p89 of bovine PV-1 (BPV-1)) p97 of human PV-1 6 (HPV- 
20 16), and p105 of human PV-1 8 (HPV-18)). DNA binding is required for 
this inhibition. Rep78 also binds to the TAR sequences (nt +23 to +42) 
and to a region just upstream of the TATA box (nt. -54 to -34) in the HIV 
LTR region. AAV Rep78 also regulates a variety of other cancer 
associated genes, including, but are not limited to, C-H-ras (Khleif et af. 
25 (1991) Virology 757:738-741), c-fos and c-myc (Hermonat (1994) 
Cancer Lttrs 57:129-136). 

Infection by AAV is negatively associated with cervical cancer. 
Infection and DNA integration by certain PV types are central events in 
the etiology of cervical cancer (Durst et al. (1983) Proc. Natl. Acad. Sci. 
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U.S.A. 80:3812-3815; Culienera/. (1991) J. Virol. 55:606-612). 
Roughly two thirds of cervical cancers contain the HPV-16 virus. AAV is 
also commonly found in the anogenital region (Han et al. (1996) Virus 
Genes 72:47-52. 

5 Contemplated herein are AAV rep mutants that bind with greater 

affinity than wild-type AAV Rep78 to nucleic acid from PV, AAV, 
oncogenes or HIV, particularly HIV-1, and particularly promoter and other 
transcriptional/translational regulatory sequences from these sources. 
The mutant Rep protein when administered to a subject can inhibit PV 

10 and PV-associated diseases, HIV and HIV-associated diseases. Hence 
methods for treatment of PV and HIV-mediated disorders by 
administration of rAAV encoding mutant the Rep78 genes are provided. 
The particular mutants for use in these methods can be identified by 
testing each mutant for inhibitory activity, for example, in cell-based 

15 assays. For example, the Rep mutant protein can be tested by contacting 
it with nucleic acid from a PV f AAV or HIV or oncogene for a time 
sufficient to permit binding thereto, and comparing such binding to the 
binding of a wild-type Rep protein under the same conditions. 
Alternatively competitive binding assays may be performed. Mutant 

20 proteins having higher binding affinities are identified. 

Fusion proteins containing a tat protein of HIV or other targeting 
agent and mutant Rep protein are also provided. Pharmaceutical 
compositions containing such fusion proteins are provided. The fusion 
proteins can contain additional components, such as £. coii maltose 

25 binding protein (MBP) that aid in uptake of the protein by cells (see, 
International PCT application No. WO 01/3271 1). Nucleic acid 
molecules encoding the mutant Rep protein or fusion protein operably 
linked to a promoter, such as an inducible promoter for expression in 
mammalian cells are also provided. Such promoters include, but are not 
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limited to, CMV and SV40 promoters; adenovirus promoters, such as the 
E2 gene promoter, which is responsive to the HPV E7 oncoprotein; a PV 
promoter, such as the PBV p89 promoter that is responsive to the PV E2 
protein; and other promoters that are activated by the HIV or PV or 
5 oncogenes. 

The mutant rep proteins are also delivered to the cells in rAAV or a 
portion thereof that can additionally encode therapeutic agents for 
treatment of the cancer or HIV infection or other disorders. 

Methods of inhibiting oncogenic transformation by bovine PV (BPV) 
10 and by human PV (HPV) are provided. 

Methods of inhibiting PV, PV-associated diseases, HIV and HIV- 
associated diseases are provided. These methods are practiced by 
administering the proteins, nucleic acids or rAAV or portions thereof to a 
subject, such as a mammal, including a human to thereby inhibit or 
15 modulate disease progression or oncogenic transformation. 

Other systems 

It has been shown that the Rep protein is involved in the regulation 
of gene expression, including viral replication as described above, cellular 
pathways and protein phosphorylation (see, e.g., Chiorini et a/. (1998) 

20 Mol. Cell Biol. 73:5921-5929). Hence the mutant Rep proteins provided 
herein can be used to block, stimulate, inhibit, regulate or otherwise 
modulate metabolic or cellular signaling pathways. Rep proteins provided 
herein can be used to block, stimulate, inhibit, regulate or otherwise 
modulate cyclic AMP response pathways, and also to regulate or 

25 modulate cellular promoters as a means of modulating gene expression. 
Methods using these proteins for such purposes are provided herein. 
Formulation of rAAV 

Pharmaceutical compositions containing the rAAV, fusion proteins 
or encoding nucleic acid molecules can be formulated in any conventional 
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manner by mixing a selected amount of rAAV with one or more 
physiologically acceptable carriers or excipients. For example, the rAAV 
may be suspended in a carrier such as PBS (phosphate buffered saline). 
The active compounds can be administered by any appropriate route, for 
5 example, orally, parenterally, intravenously, intradermal^, 

subcutaneously, or topically, in liquid, semi-liquid or solid form and are 
formulated in a manner suitable for each route of administration. 
Preferred modes of administration include oral and parenteral modes of 
administration. 

10 The rAAV and physiologically acceptable salts and solvates may be 

formulated for administration by inhalation or insufflation (either through 
the mouth or the nose) or for oral, buccal, parenteral or rectal 
administration. For administration by inhalation, the rAAV can be 
delivered in the form of an aerosol spray presentation from pressurized 

15 packs or a nebulizer, with the use of a suitable propellant, e.g. 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetra- 
fluoroethane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol the dosage unit may be determined by providing a 
valve to deliver a metered amount. Capsules and cartridges, e.g. of 

20 gelatin, for use in an inhaler or insufflator may be formulated containing a 
powder mix of a therapeutic compound and a suitable powder base such 
as lactose or starch. 

For oral administration, the pharmaceutical compositions may take 
the form of, for example, tablets or capsules prepared by conventional 

25 means with pharmaceutical^ acceptable excipients such as binding 
agents (e.g., pregelatinized maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcelluiose); fillers (e.g., lactose, microcrystalline 
cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch 



WO 03/018820 



PCT/IBU2/04087 



-41- 

glycolate); or wetting agents (e.g. sodium lauryl sulphate). The tablets 
may be coated by methods well known in the art. Liquid preparations for 
oral administration may take the form of, for example, solutions, syrups 
or suspensions, or they may be presented as a dry product for 
5 constitution with water or other suitable vehicle before use. Such liquid 
preparations may be prepared by conventional means with 
pharmaceutical^ acceptable additives such as suspending agents (e.g. 
sorbitol syrup, cellulose derivatives or hydrogenated edible fats); 
emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. 

10 almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and 
preservatives (e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). 
The preparations may also contain buffer salts, flavoring, coloring and 
sweetening agents as appropriate. 

Preparations for oral administration may be suitably formulated to 

15 give controlled release of the active compound. For buccal administration 
the compositions may take the form of tablets or lozenges formulated in 
conventional manner. 

The rAAV may be formulated for parenteral administration by 
injection e.g. by bolus injection or continuous infusion. Formulations for 

20 injection may be presented in unit dosage form e.g. in ampoules or in 

multi-dose containers, with an added preservative. The compositions may 
take such forms as suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. Alternatively, the active ingredient 

25 may be in powder lyophilized form for constitution with a suitable vehicle, 
e.g., sterile pyrogen-free water, before use. 

In addition to the formulations described previously, the rAAV may 
also be formulated as a depot preparation. Such long acting formulations 
may be administered by implantation (for example, subcutaneously or 
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intramuscularly) or by intramuscular injection. Thus, for example, the 
therapeutic compounds may be formulated with suitable polymeric or 
hydrophobic materials (for example as an emulsion in an acceptable oil) or 
ion exchange resins, or as sparingly soluble derivatives, for example, as a 
5 sparingly soluble salt. 

The active agents may be formulated for local or topical 
application, such as for topical application to the skin and mucous 
membranes, such as in the eye, in the form of gels, creams, and lotions 
and for application to the eye or for intracisternal or intraspinal 

10 application. Such solutions, particularly those intended for ophthalmic 
use, may be formulated as 0.01% - 10% isotonic solutions, pH about 5- 
7, with appropriate salts. The compounds may be formulated as 
aerosols for topical application, such as by inhalation (see, e.g., U.S. 
Patent Nos. 4,044,126, 4,414,209, and 4,364,923, which describe 

15 aerosols for delivery of a steroid useful for treatment inflammatory 
diseases, particularly asthma). 

The concentration of active compound in the drug composition will 
depend on absorption, inactivation and excretion rates of the active 
compound, the dosage schedule, and amount administered as well as 

20 other factors known to those of skill in the art. For example, the amount 
that is delivered is sufficient to treat the symptoms of hypertension. 

The compositions may, if desired, be presented in a pack or 
dispenser device which may contain one or more unit dosage forms 
containing the active ingredient. The pack may for example, comprise 

25 metal or plastic foil, such as a blister pack. The pack or dispenser device 
may be accompanied by instructions for administration. 

The active agents may be packaged as articles of manufacture 
containing packaging material, an agent provided herein, and a label that 
indicates the disorder for which the agent is provided. 
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The following example is included for illustrative purposes only and 
is not intended to limit the scope of the invention. The specific methods 
exemplified can be practiced with other species. The examples are 
intended to exemplify generic processes. 
5 EXAMPLE 
Materials and Methods 

Cells: 

293 human embryo kidney (HEK) cells, obtained from ATCC, were 
cultured in Dulbecco's modified Eagle's medium containing 4.5 g/l 
10 glucose (DMEM; GIBGO-BRL) 10 % fetal bovine serum (FBS, Hyclone). 
Hela rep-cap 32 cells, described above, were obtained from Anna Salvetti 
(CHU, Nantes) and cultured in the medium described above. 

Plasmids: 

pNB-Adeno, which encodes the entire E2A and E4 regions and VA 
15 RNA I and II genes of Adenovirus type 5, was constructed by ligating into 
the polylinker of multiple cloning site of pBSII KS ( + /-) (Stratagene, San 
Diego, USA) the Sall-Hindlll fragment (9842-1 1555 nt) of Adenovirus 
type 5) and the BamHI-Clal fragment (21563- 35950) of pBR325. All 
fragments of adenovirus gene were obtained from the plasmid pBHG-10 
20 (Microbix, Ontario, Canada). pNB-AAV encodes the genes rep and cap of 
AAV-2 and was constructed by ligation of Xbal-Xbal PCR fragment 
containing the genome of AAV-2 from nucleotide 200 to 4480 into Xbal 
site of polylinker MCS of pBSIIKS( + /-). The PCR fragment was obtained 
from pAV1 (ATCC, USA). Plasmid pNB-AAV was derived from plasmid 
25 pVA1l, which contains the AAV genomic region, rep and cap. pNB-AAV 
does not contain the AAV ITR's present in pAV1. pAAV-CMV(nls)LacZ 
was provided by Dr Anna Salvetti (CHU, Nantes). 

Plasmid pCMV(nls)LacZ (rAAV vector plasmid) and pNB-Adeno 
were prepared in DH5a E.coli and purified by Nucleobond AX PC500 Kit 
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(Macherey-Nagel), according to standard procedures. Plasmid pAAV- 
CMV(nls)LacZ is derived from plasmid psub201 by deleting the rep-cap 
region with SnaB I and replacing it with an expression cassette harboring 
the cytomegalovirus (CMV) immediate early promoter (407 bp), the 
5 nuclear localized £-galactosidase gene and the bovine growth hormone 
polyA signal (324 bp) (see, Chadeuf et al. (2000) J. Gene Med. 2:260- 
268. pAAV-CMV(nls)LacZ was provided by Dr Anna Salvetti. 
Virus: 

Wild type adenovirus (AV) type 5 stock, originally provided by Dr 
10 Philippe Moullier (CHU, Nantes), was produced accordingly to standard 
procedures. 

Construction of Rep mutant libraries 

25 pmol of each mutagenic primer was placed into a 96 PCR well 
plate. 15 //I of reaction mix (0.25 pmol of pNB-AAV), 25 pmol of the 

15 selection primer (changing one non-essential unique restriction site to a 
new restriction site), 2 //I of 10X mutagenesis buffer (100mM Tris-acetate 
pH7.5, 100 mM MgOAc and 500 mM KOAc pH7.5) was added into each 
well. The samples were incubated at 98 °C for 5 minutes and then 
immediately incubated for 5 minutes on ice. Finally, the plate was placed 

20 at room temperature for 30 minutes. 

The primer extension and ligation reactions of the new strands 
were completed by adding to each sample: 7 //I of nucleotide mix (2.86 
mM each nucleotide and 1 .43 X mutagenesis buffer) and 3//I of a fresh 
1:10 enzyme dilution mix (0.025U//yl of native T7 DNA polymerase and 

25 1U///I of T4 DNA ligase were diluted in 20mM Tris HCI pH7.5, 10 mM 
KCI, 10 mMjJ- mercaptoethanol, 1 mM DTT, 0.1 mM EDTA and 50% 
glycerol). Samples were incubated at 37°C for 1 hour. The T4 DNA ligase 
was inactivated by incubating the reactions at 72°C for 15 minutes to 
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prevent re-ligation of the digested strands during the digestion of the 
parental plasmid (pNB-AAV). 

Each mutagenesis reaction was digested with restriction enzyme to 
eliminate parental plasmids: 30 //I solution containing 3//I of 10X enzyme 
5 digestion buffer and 10 units of restriction enzyme were added to each 
mutagenesis reaction and incubated at 37 °C for at least 3 hours. 

90 j/l of the E. coli XLmutS competent cells (Stratagene, San Diego 
CA; supplemented with 1 .5 fjl of jff-mercaptoethanol to a final 
concentration of 25 mM) were aliquoted into prechilled deep-well plates. 
10 The plates were incubated on ice for 10 minutes and swirling gently every 
2 minutes. 

A fraction of the reactions that had been digested with restriction 
enzyme (1/10 of the total volume) was added to the deep well plates. The 
plates were swirled gently prior to incubation on ice for 30 minutes. A 

15 heat pulse was performed in a 42°C water bath for 45 seconds, the 

transformation mixture was incubated on ice for 2 minutes and 0.45 ml of 
preheated SOC medium (2% (w/v) tryptone, 0.5% (w/v) yeast extract, 
8.5 mM NaCI, 2.5 mM KCI, 10 mM MgCI 2 and 20 mM glucose at pH 7) 
was added. The plates were incubated at 37°C for 1 hour with shaking. 

20 To enrich for mutant plasmids, 1 ml of 2X YT broth medium (YT 

medium is 0.5% yeast extract, 0.5% NaCI, 0.8% bacto-tryptone), 
supplemented with 100 j/g/ml of ampicillin, was added to each 
transformation mixture and the cultures were grown overnight at 37 °C 
with shaking. Plasmid DIMA isolation was performed from each mutant 

25 culture using standard procedure described in Nucleospin Multi-96 Plus 
Plasmid Kit (Macherey-Nagel). Five hundred jjg of the resulting isolated 
DNA was digested with 1 0 units of the selection restriction enzyme in a 
total volume of 30//I containing 3 //I of 10X enzyme digestion buffer for 
overnight at 37°C. 
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A fraction of the digested reactions (1/10 of the total volume) were 
transformed into 40 /yl of Epicurian coli XL1-Blue competent cells 
supplemented with 0.68 //I of yff-mercaptoethanol to a final concentration 
of 25 mM. After heat pulse, 0.45 ml of SOC was added and the 
5 transformation mixtures were incubated for 1 hour at 37 °C with shaking 
before to be plate on LB-ampicillin agar plates. The agar plates were 
incubated overnight at 37 °C and the colonies obtained were picked up 
and grown overnight at 37°C into deep-well plates. 

Four clones per reaction were screened for the presence of the 

10 mutation using restriction enzyme specific to the new restriction site 

introduced into the mutated plasmid with the selection primer. The cDNA 
from selected clones was also sequenced to confirm the presence of the 
expected mutation. 

Monitoring rAAV Production 

15 rAAV from each of the above wells, were produced by triple 

transfection on 293 HEK cells. 3 x 10 4 cells were seeded into each well 
of 96 micro-well plate and cultured for 24 hours before transfection. 
Transfection was made on cells at about 70% confluency. 25 kDa PEI 
(poly-eihylene-imine, Sigma-Aldrich) was used for the triple transfection 

20 step. Equimolar amounts of the three plasmids AV helper plasmid (pNB- 
Adeno), AAV helper plasmid (pNB-AAV or a mutant clone rep plasmid) 
and vector plasmid (pAAV-CMV(nls)LacZ) were mixed with 10 mM PEI by 
gently shaking. The mixture was the added to the medium culture on the 
cells. 60 hours after transfection, the culture medium was replaced with 

25 100 //I of lysis buffer (50mM Hepes, pH 7.4; 150 mM NaCI; 1mM MgCI 2 ; 
1 mM CaCI 2 ; 0.01% CHAPS). After one cycle of breeze-thawing the 
cellular lysate was filtered through a millipore filter 96 well plate and 
stored at -80 °C. 
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rAAV infection particles (ip) 

Titers of rAAV vector particles were determined on HeLa rep/cap 
32 cells using standard dRA (serial dilution replication assay) test. Cells 
were plated 24 hours before infection at a density of 1 x 10 4 cells in 96- 
5 well plates. Serial dilutions of the rAAV preparation were made between 1 
and 1 x 10 6 jj\ and used for co-infection of the HeLa rep/cap 32 cells 
together with wt-AV type 5 (MOI 25). 48 hours after infection the ip 
were measured by real time PGR or by the quantification of biological 
activity of the transgene. 

1 0 Real Time PCR 

Infected HeLa rep/cap 32 cells were lysed with 50 //I of solution 
(50 mM Hepes, pH 7.4; 150 mM NaCI). After one cycle of freeze-thawing 
50 jj\ of Proteinase K (10 mg/ml) and the lysate were incubated one hour 
at 55°C. The enzyme was inactivated by incubation 10 min at 96°C. 

15 For real time PCR, 0.2 jj\ of lysate was taken. Final volume of the 

reaction was 10 y\ in 384 well plate using an Applied Biosystem Prism 
7900. The primers and fluorescence probe set corresponding to the CMV 
promoter were as follows: CMV 1 primer 5'- 

TGCCAAGTACGCCCCCTAT-3' (SEQ ID No. 733) (0.2 //M) and CMV 2 
20 primer 5'-AGGTCATGTACTGGGCATAATGC -3' (SEQ ID No. 734) (0.2 
//M) ; probe VIC-Tamra 5'-TCAATGACGGTAAATGGCCCGCCT-3' (SEQ 
ID No. 735) (0.1 //M). dRA plots were obtained by plotting the DNA copy 
number (obtained by real time PCR) vs. the dilution of the rAAV 
preparation. 
25 /?-GaIactosidase activity 

After 48 hours of infection, cells were treated with trypsin, and 
100 //I of reaction solution (GalScreen Kit, Tropix) was added and 
incubated for one hour at 26 °C. Luminescence was measured in 
NorthStar (Tropix) HTS station. dRA plots were obtained plotting the 
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intensity of jff-Galatosidase activity vs. the dilution of the rAAV 
preparation. 

Mathematical Model for results analysis: 

Results were analyzed using the Hill equation-based analysis 
5 (designated NautScan™; see, Patent n° 9915884, 1999, France; 
published as International PCT application No. WO 01/44809 (PCT n° 
PCT/FROO/03503, Dec, 2000). Briefly, data were processed using a Hill 
equation-based model that allows extraction of key feature indicators of 
performance for each individual mutant. Mutants were ranked based on 
10 the values of their individual performance and those at the top of the 
ranking list were selected as Leads. 
Results 

Generation of diversity. 

To identify candidate amino acid (aa) positions on the rep protein 
15 involved in rep protein activity an Ala-scan was performed on the rep 
sequence. For this, each amino acid in the rep protein sequence was 
replaced with Alanine. To do this sets of rAAV that encode mutant rep 
proteins in which each differs from wild type by replacement of one 
amino acid with Ala, were generated. Each set of rAAV was individually 
20 introduced into cells in a well of a microtiter plate, under conditions for 
expression of the rep protein. The amount of virus that could be 
produced from each variant was measured as described below. Briefly, 
activity of Rep was assessed by determining the amount of AAV or rAAV 
produced using infection assays on HeLa Rep-cap 32 cells and by 
25 measurement of AAV DNA replication using Real Time PCR, or by 

assessing transgene (/?-galactosidase) expression. The relative activity of 
each individual mutant compared to the native protein was assessed and 
"hits" identified. Hit positions are the positions in the mutant proteins 
that resulted in an alteration (selected to be at least about 20%), in this 



WO 03/018820 PCT/IB02/04087 



-49- 

instance all resulted in a decrease, in the amount of virus produced 
compared to the activity of the native (wildtype) gene (see Fig. 2A). 

The hits were then used for identification of leads (see, Fig. 2B). 
Assays for Rep activity were performed as described for identification of 
5 the hit positions. Hit positions on Rep proteins and the effect of specific 
amino acids on the productivity of AAV-2 summarized in the following 
table: 





Hit position 


replacing amino acid (effect) 




4 (ttt) F 


(get) A (decrease) 




10 


10 (aag) K 


(gcg) A (decrease) 






20 (ccc) P 


(gec) A (decrease) 






22 (att) I 


(get) A (decrease) 






28 (tgg) W 


(gcg) A (decrease) 






32 (gag) E 


(gcg) A (decrease) 




15 


38 (ccg) P 


(gcg) A (decrease) 






39 (cca) P 


(gca) A (decrease) 






54 (ctg) L 


(get) A (decrease) 






59 (ctg) L 


(gcg) A (decrease) 






64 (ctg) L 


(gcg) A (decrease) 




20 


74 (ccg) P 


(gcg) A (decrease) 






86 (gag) E j 


(gcg) A (decrease) 






88 (tac) Y 


(gee) A (decease) 






101 (aaa) K 


(gca) A (decrease) 






124 (ate) I 


(gee) A (decrease) 





25 


125 (gag) E 


(gcg) A (decrease) 






1 27 (act) T 


(get) A (decrease) 






1 32 (ttc) F 


(gee) A (decrease) 






140 (ggc) G 


(gec) A (decrease) 





WO 03/018820 



PCT/IB02/04087 



-50- 



Hit position 


replacing amino acid (effect) 


161 (acc) T 


(gec) A (decrease) 




1 63 (cct) P 


(get) A (decrease) 




175 (tat) Y 


(get) A (decrease) 




1 93 (ctg) L 


(gcg) A (decrease) 




1 96 (gtg) V 


(gcg) A (decrease) 




1 97 (teg) S 


(gee) A (decrease) 




221 (tea) S 


(gca) A (decrease) 




228 (gtc) V 


(gcg) A (decrease) 




231 (etc) L 


(gec) A (decrease) 




234 (aag) K 


(gcg) A (decrease) 




237 (acc) T 


(gec) A (decrease) 




250 (tac) Y 


(gec) A (decrease) 




258 (aac) N 


(gec) A (decrease) 




260 (egg) R 


(gcg) A (decrease) 




263 (ate) I 


(gec) A (decrease) 




264 (aag) K 


(gcg) A (decrease) 




334 (ggg) G 


(gcg) A (decrease) 




335 (cct) V 


(get) A (decrease) 




337 (act) T 


(get) A (decrease) 




341 (acc) T 


(gec) A (decrease) 




342 (aac) N 


(gec) A (decrease) 




347 (ata) I 


(gca) A (decrease) 




350 (act) T ! 


(get) A (decrease 


(aat) N (increase) 


354 (tac) Y 


(gec) A (decrease) 




363 (aac) N 


(gee) A (decrease) 




364 (ttt> F 


(get) A (decrease) 
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Hit position 


replacing amino acid (effect) 


367 (aac) N 


(gec) A (decrease) 




370 (gtc) V 


(acc) A (decrease) 




376 (tgg) W 


(oca) A (decrease) 




381 <aag) K 


(oca) A (decrease) 

Ijjww^/ * * ^w-wwi wwiww/ 




382 (atg) M 


(aca) A (decrease) 




389 (teg) S 


(gcg) A (decrease) 




407 (tec) S 


(gec) A (decrease) 




41 1 (ata) I 


(aca) A (decrease) 

9 \ \ w. w wl w w. w w / 




414 (act) T 


(act) A (decrease) 




420 (tec) S 


(act) A (decrease) 

\y v #» \uwwi ww.ww| 




421 (aac) N 


(acc) A (decrease) 




422 (ace) T 


(acc) A (decrease) 




424 (atg) M 


(aca) A (decrease) 

IjjWJJ/ M \ \ \A W W 1 W V4 W W § 




428 (att) I 


(act) A (decrease) 




429 (gac) D 


\yww/ »» c; a o 




438 (caq) Q 


Inrn) A /Hflpr^a^ft) 




440 (ccg) P 


(aca) A (decrease) 




451 (ace) T 


(gec) A (decrease) 




460 (aag) K 


(gcg) A (decrease) 




462 (acc) T 


(gec) A (decrease) 


(ata) 1 (increase) 


484 (ttc) F 


(gec) A (decrease) 




488 (aag) K 


(gcg) A (decrease) 




495 (ccc) P 


(gec) A (decrease) 




497 (ccc) P 


(gec) A (decrease) 


(cga) R (increase) 


497 (ccc) P 


(gec) A (decrease) 


(etc) L (increase) 


497 (ccc) P 


(gec) A (decrease) 


(tac) Y (increase) 
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Hit Dosition 


replacing amino acid (effect) 


498 (aat) S 






499 (aac) D 


lace) A (decrease) 

\y wi// # \ ^ut/wi wage/ 




503 (aat) S 


(nnn\ A /Hprrp^^p) 

\y oy/ r\ \ucui caoc/ 




511 (tea) S 






512 (att) V 


igcij M \aecredse/ 




516 (tea) S 

\j t \j i ivy/ w 


(gcg) A (decrease) 




517 (acg) T 


(get) A (decrease) 


(aac) N (increase) 


518 (tea) S 


(gca) A (decrease) 




519 (gac) D 


(gcg) A (decrease) 




I 542 (ctg) L 


(gcg) A (decrease) 


(teg) S (increase) 


548 (aga) R 


(gca) A (decrease) 


(age) S (increase) 


598 (gga) G 


(gca) A (decrease) 


(age) S (increase) 


600 (gtg) V 


(gcg) A (decrease) 


(ccg) P (increase) 


601 (cca) P 


(gca) A (decrease) 




Hit position 
(within intron) 


replacing sequence (effect) 


630 (tgc) 


gcg (decrease) 


cgc or tea or cct 
(increase) 



The hits in other AAV serotypes (see, also Figures 3A and 3B) are 
20 as follows: 



HIT POSITION 


AAV-2 


AAV-1 


AAV-3 


AAV-3B 


AAV-4 


AAV-6 


AAV-5 


4 


4 


4 


4 


4 


4 


4 


10 


10 


10 


10 


10 


10 


10 


20 


20 


20 


20 


20 


20 


20 


22 


22 


22 


22 


22 


22 


22 


29 


29 


29 


29 


29 


29 


29 
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HIT POSITION 



32 


32 


32 


32 


32 


32 


32 


38 


38 


38 


38 


38 


38 


38 


39 


39 


39 


39 


39 


39 


39 


54 


54 


54 


54 


54 


54 


54 


59 


59 


59 


59 


59 


59 


59 


64 


64 


64 


64 


64 


64 


64 


74 


74 


74 


74 


74 


74 




86 


86 


86 


86 


86 


86 


85 


88 


88 


88 


88 


88 


88 


87 


101 


101 


101 


101 


101 


101 


100 


124 


124 


124 


124 


124 


124 


123 


125 


125 


125 


125 


125 


125 


124 


127 


127 


127 


127 


127 


127 


126 


132 


132 


132 


132 


132 


132 


131 


140 


140 


140 


140 


140 


140 




161 


161 


161 


161 


161 


161 


158 


163 


163 


163 


163 


163 


163 


160 


175 


175 


175 


175 


175 


175 


172 


193 


193 


193 


193 


193 


193 


190 


196 


196 


196 


196 


196 


196 


193 


197 


197 


197 


197 


197 


197 


194 


221 


221 


221 


221 


221 


221 


217 


228 


228 


228 


228 


228 


228 


224 


231 


231 


231 


231 


231 


231 


227 


234 


234 


234 


234 


234 


234 


230 


237 


237 


237 


237 


237 


237 


233 


250 


250 


250 


250 


250 


250 


246 


258 


258 


258 


258 


258 


258 


254 


260 


260 


260 


260 


260 


260 


256 



10 



15 



20 



25 
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HIT POSITION 



263 


263 


263 


263 


263 


263 


259 


264 


264 


264 


264 


264 


264 


260 


334 


334 


334 


334 


334 


334 


330 


335 


335 


335 


335 


335 


335 


331 


337 


337 


337 


337 


337 


337 


333 


341 


341 


341 


341 


341 


341 


337 


342 


342 


342 


342 


342 


342 


338 


347 


347 


347 


347 


347 


347 


342 


350 


350 


350 


350 


350 


350 


346 


354 


354 


354 


354 


354 


354 


350 


363 


363 


363 


363 


363 


363 


359 


364 


364 


364 


364 


364 


364 


360 


367 


367 


367 


367 


367 


367 


363 


370 


370 


370 


370 


370 


370 


366 


376 


376 


376 


376 


376 


376 


372 


381 


381 


381 


381 


381 


381 


377 


382 


382 


382 


382 


382 


382 


378 


389 


389 


389 


389 


389 


389 


385 


407 


407 


407 


407 


407 


407 


403 


411 


411 


411 


411 


411 


411 


407 


414 


414 


414 


414 


414 


414 


410 


420 


420 


420 


420 


420 


420 


416 


421 


421 


421 


421 


421 


421 


417 


422 


422 


422 


422 


422 


422 


418 I 


424 


424 


424 


424 


424 


424 


420 


428 


428 


428 


428 


428 


428 i 


424 


429 


429 


429 j 


429 


429 


429 


425 


438 


438 


438 


438 


438 


438 


434 


440 


440 


440 


440 


440 


440 


436 



10 



15 



20 



25 
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HIT POSITION 



j 451 


451 


451 


451 


451 


451 


447 


460 


460 


460 


460 


460 


460 


456 


462 


462 


462 


462 


462 


462 


458 


484 


484 


484 


484 


484 


484 


480 


488 


488 


488 


488 


488 


488 


484 


495 


495 


495 


495 


495 


495 


491 


497 


497 


497 


497 


497 


497 


493 


498 


498 


498 


498 


498 


498 


494 


499 


499 


499 


499 


499 


499 


495 


503 


503 


503 


503 


503 


503 


499 


511 


511 


511 


511 


511 


511 


529 


512 


512 


512 


512 


512 


512 


530 


516 i 


516 


516 


516 


516 


516 


534 


517 


517 


517 


517 


517 


517 


535 


518 


518 


518 


518 


518 


518 


' 536 


519 


519 


519 


519 


519 


519 


537 


542 


543 


542 


542 


542 


543 


561 


548 


549 


548 


548 


548 


549 


567 


598 


599 


600 


600 


599 


599 




600 


602 


603 


603 


602 


602 


589 


601 


603 


604 


604 


603 


603 


590 



Sets of nucleic acids encoding the rep protein were generated. The 
rep proteins encoded by these sets of nucleic acid molecules were those 
25 in which each amino acid position identified as a "hit" in the ala-scan 
step, were each sequentially replaced by all remaining 18 amino acids 
using site directed mutagenesis. Each mutant was designed, generated, 
processed and analyzed physically separated from the others in 
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addressable arrays. No mixtures, pools, nor combinatorial processing 
were used. 

As in the first round (alanine scan), a library of mutant rAAV was 
generated in which each individual mutant was independently and 
5 individually generated in a independent reaction and such that each 

mutant contains only a single amino acid change and this for each amino 
acid residue. Again, each resulting mutant rep protein was then 
expressed and the amount of virus produced in cells assessed and 
compared to the native protein. 

1 0 Lead identification 

Since rep proteins that result in increased virus production are of 
interest, those mutants that lead to an increase in the amount of virus 
produced (2 to 10 times the native activity), were selected as "leads," 
Ten such mutants were identified. 

15 Based on the results obtained from the assays described above (i.e. 

titer of virus produced by each rep variant), each individual rep variant 
was assigned a specific activity. Those variant proteins displaying the 
highest titers were selected as leads (see Table above). Leads include: 
amino acid replacement of T by N at Hit position 350; T by I at Hit 

20 position 462; P by R at Hit position 497; P by L at Hit position 497; P by 
Y at Hit position 497; T by N at Hit position 51 7; L by S at Hit position 
542; R by S at Hit positio 548, G by S at Hit position 598; G by D at Hit 
position 598; V by P at Hit position 600. 

Also provided are combinations of the above mutant Rep 78, 68, 

25 52. 40 proteins, nucleic acids encoding the proteins, and recombinant 
AAV (any serotype) containing the mutation at the indicated position or 
corresponding position for serotypes other than AAV-2, including any set 
forth in the following table and corresponding SEQ ID Nos. Each amino 
acid sequence is set forth in a separate sequence ID listing; for each 
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mutation or combination thereof there is a single SEQ ID setting forth the 
unspliced nucleic acid sequence for Rep78/68, which for all mutations 
from amino acid 228 on, includes the corresponding Rep 52 and Rep 40 
encoding sequence as well. 
5 Amino acid sequences of exemplary mutant Rep proteins 

Seq no. gene position(s) codon(s) 

seq.1 rep78 4 GCT 

seq. 2 rep68 4 GCT 

seq.3 rep78 10 GCG 

10 seq. 4 rep68 10 GCG 

seq.6 rep78 20 GCC 

seq. 6 rep68 20 GCC 

seq. 7 rep78 22 GCT 

seq. 8 rep68 22 GCT 

15 seq.9 rep78 29 GCG 

seq. 10 rep68 29 GCG 

seq. 11 rep78 38 GCG 

seq. 12 rep68 38 GCG 

seq. 13 rep78 39 GCA 

20 seq. 14 rep68 39 GCA 

seq. 15 rep78 53 GCT 

seq. 16 rep68 53 GCT 

seq. 17 rep78 59 GCG 

seq. 18 rep68 59 GCG 

25 seq. 19 rep78 64 GCT 

seq. 20 rep68 64 GCT 

seq. 21 rep78 74 GCG 

seq. 22 ' rep68 74 GCG 

seq. 23 rep78 86 GCG 

30 seq. 24 rep68 86 GCG 

seq. 25 rep78 88 GCC 

seq. 26 rep68 88 GCC 

seq. 27 rep78 101 GCA 

seq. 28 rep68 101 GCA 

35 seq. 29 rep78 124 GCC 

seq. 30 rep68 124 GCC 

seq. 31 rep78 125 GCG 

seq. 32 rep68 125 GCG 

seq. 33 rep78 127 GCT 

40 seq. 34 rep68 127 GCT 

seq. 35 rep78 132 GCC 

seq.36 rep68 132 GCC 

seq. 37 rep78 140 GCC 

seq.38 rep68 140 GCC 

45 seq.39 rep78 161 GCC 

seq.40 rep68 161 GCC 
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seq.41 


rep78 


163 


GCT 




seq.42 


rep68 


163 


GCT 




seq.43 


rep78 


175 


GCT 




seq.44 


rep 6 8 


175 


GCT 


5 


seq.45 


rep78 


193 


GCG 




seq.46 


rep68 


193 


GCG 




seq.47 


rep78 


196 


GCC 




seq.48 


rep 6 8 


196 


GCC 




seq.49 


rep78 


197 


GCC 


10 


seq.50 


rep68 


197 


GCC 




seq.51 


rep78 


221 


GCA 




seq.52 


rep68 


221 


GCA 




seq.53 


rep78 


228 


GCG 




seq.54 


rep52 


228 


GCG 


15 


seq.55 


rep68 


228 


GCG 




seq.56 


rep40 


228 


GCG 




seq.57 


rep78 


231 


GCC 




seq.58 


rep52 


231 


GCC 




seq.59 


rep68 


231 


GCC 


20 


seq.60 


rep40 


231 


GCC 




seq.61 


rep78 


234 


GCG 




seq.62 


rep 52 


234 


GCG 




seq.63 


rep68 


234 


GCG 




seq.64 


rep40 


234 


GCG 


25 


seq.65 


rep78 


237 


GCC 




seq.66 


rep52 


237 


GCC 




seq.67 


rep68 


237 


GCC 




seq.68 


rep40 


237 


GCC 




seq.69 


rep78 


250 


GCC 


30 


seq.70 


rep52 


250 


GCC 




seq.71 


rep68 


250 


GCC 




seq.72 


rep40 


250 


GCC 




seq.73 


rep78 


258 


GCC 




seq.74 


rep 5 2 


258 


GCC 


35 


seq.75 


rep68 


258 


GCC 




seq.76 


rep40 


258 


GCC 




seq.77 


rep78 


260 


GCG 




seq.78 


rep 52 


260 


GCG 




seq.79 


rep68 


260 


GCG 


40 


seq.80 


rep40 


260 


GCG 




seq.81 


rep78 


263 


GCC 




seq.82 


rep52 


263 


GCC 




seq.83 


rep 6 8 


263 


GCC 




seq.84 


rep40 


263 


GCC 


45 


seq.85 


rep78 


264 


GCG 




seq.86 


rep 5 2 


264 


GCG 




seq.87 


rep 6 8 


264 


GCG 




seq.88 


rep40 


264 


GCG 




seq.89 


rep78 


334 


GCG 


50 


seq.90 


rep52 


334 


GCG 




seq.91 


rep68 


334 


GCG 
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seq.92 rep40 

seq.93 rep78 

seq.94 rep52 

seq.95 rep68 

5 seq.96 rep40 

seq.97 rep78 

seq.98 rep52 

seq.99 rep68 

seq.1 00 rep40 

10 seq.101 rep78 

seq.102 rep 5 2 

seq.103 rep68 

seq.104 rep40 

seq.105 rep78 

15 seq.106 rep52 

seq.107 rep68 

seq.108 rep40 

seq.109 rep78 

seq.110 rep52 

20 seq.111 rep68 

seq.112 rep40 

seq.1 13 rep78 

seq.114 rep52 

seq.115 rep68 

25 seq.116 rep40 

seq.1 17 rep78 

seq.118 rep52 

seq.1 19 rep68 

seq.1 20 rep40 

30 seq.1 21 rep78 

seq.1 22 rep52 

seq.123 rep68 

seq.1 24* rep40 

seq.1 25 rep78 

35 seq.1 26 rep52 

seq.1 27 rep68 

seq.1 28 rep40 

seq.1 29 rep78 

seq.1 30 rep 52 

40 seq.1 31 rep68 

seq.1 32 rep40 

seq.1 33 rep 7 8 

seq.1 34 rep52 

seq.1 35 rep68 

45 seq.1 36 rep40 

seq.1 37 rep78 

seq.1 38 rep52 

seq.1 39 rep68 

seq.1 40 rep40 

50 seq.1 41 rep78 

seq.1 42 rep52 



334 


GCG 


335 


GCT 


335 


GCT 


335 


GCT 


335 


GCT 


337 


GCT 


337 


GCT 


337 


GCT 


337 


GCT 


341 


GCC 


341 


GCC 


341 


GCC 


341 


GCC 


342 


GCC 


342 


GCC 


342 


GCC 


342 


GCC 


347 


GCA 


347 


GCA 


347 


GCA 


347 


GCA 


350 


AAT 


350 


AAT 


350 


AAT 


350 


AAT 


350 


GCT 


350 


GCT 


350 


GCT 


350 


GCT 


354 


GCC 


354 


GCC 


354 


GCC 


354 


GCC 


363 


GCC 


363 


GCC 


363 


GCC 


363 


GCC 


364 


GCT 


364 


GCT 


364 


GCT 


364 


GCT 


367 


GCC 


367 


GCC 


367 


GCC 


367 


GCC 


370 


GCC 


370 


GCC 


370 


GCC 


370 


GCC 


376 


GCG 


376 


GCG 
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seq.143 rep68 

seq.1 44 rep40 

seq.145 rep78 

seq.146 rep52 

5 seq.1 47 rep68 

seq.148 rep40 

seq.149 rep78 

seq.1 50 rep52 

seq.151 rep68 

10 seq.152 rep40 

seq.153 rep78 

seq.154 rep52 

seq.155 rep68 

seq.156 rep40 

15 seq.157 rep78 

seq.158 rep52 

seq.159 rep68 

seq.160 rep40 

seq.161 rep78 

20 seq.162 rep52 

seq.163 rep68 

seq.164 rep40 

seq.165 rep78 

seq.166 rep52 

25 seq.167 rep68 

seq.1 68 rep40 

seq.169 rep78 

seq.170 rep52 

seq.171 rep68 

30 seq.172 rep40 

seq.173 rep78 

seq.174 rep52 

seq.1 75" rep68 

seq.176 rep40 

35 seq.177 rep78 

seq.1 78 rep52 

seq.179 rep68 

seq.180 rep40 

seq.181 rep78 

40 seq.182 rep52 

seq.183 rep68 

seq.1 84 rep40 

seq.185 rep78 

seq.186 rep52 

45 seq.187 rep 6 8 

seq.188 rep40 

seq.1 89 rep78 

seq.1 90 rep52 

seq.191 rep68 

50 seq.192 rep40 

seq.1 93 rep78 



376 


GCG 


376 


GCG 


381 


GCG 


381 


GCG 


381 


GCG 


381 


GCG 


382 


GCG 


382 


GCG 


382 


GCG 


382 


GCG 


389 


GCG 


389 


GCG 


389 


GCG 


389 


GCG 


407 


GCC 


407 


GCC 


407 


GCC 


407 


GCC 


411 


GCA 


411 


GCA 


411 


GCA 


411 


GCA 


414 


GCT 


414 


GCT 


414 


GCT 


414 


GCT 


420 


GCT 


420 


GCT 


420 


* GCT 


420 


GCT 


421 


GCC 


421 


GCC 


421 


GCC 


421 


GCC 


422 


GCC 


422 


GCC 


422 


GCC 


422 


GCC 


424 


GCG 


424 


GCG 


424 


GCG 


424 


GCG 


428 


GCT 


428 . 


GCT 


428 


GCT 


428 


GCT 


429 


GCC 


429 


GCC 


429 


GCC 


429 


GCC 


438 


GCG 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



seq.194 


rep52 


A O Q 

43 o 


GCG 


seq.195 


repoo 


A OO 

4do 


GCG 


seq.1 96 


rep 40 


A OO 


QLo 


seq, 1 97 


rep 73 


AAC\ 




seq. 1 98 


repoz 


AAf\ 


uUb 


seq.1 99 


rep68 




UWO 


seq. 200 


rep40 


A Af\ 




seq. 201 


rep78 


451 




seq. 202 


rep 52 


45 I 


olU 


seq. 203 


rep 6 8 


4b i 




seq. 204 


rep40 


451 




seq. 205 


rep78 


460 


GCG 


seq. 206 


rep 5 2 


460 


GCG 


seq. 207 


rep 6 8 


460 


GCG 


seq. 208 


rep40 


a cn 

460 


GCG 


seq. 209 


rep78 


462 


GCC 


seq.210 


rep52 


462 


GCC 


seq. 21 1 


rep 6 8 


462 


GCC 


seq. 21 2 


rep40 


462 


GCC 


seq. 21 3 


rep 7 8 


462 


ATA 

ATA 


seq. 214 


rep 5 2 


462 


ATA 

ATA 


seq. 21 5 


rep 68 


A C O 

462 


ATA 

ATA 


seq. 216 


rep40 


462 


ATA 


seq. 217 


rep78 


484 


GCC 


seq. 21 8 


rep 5 2 


484 


GCC 


seq. 21 9 


rep 6 8 


484 


GCC 


seq. 220 


rep40 


484 


GCC 


seq. 221 


rep78 


488 


GCG 


seq. 222 


rep52 


488 


GCG 


seq. 223 


rep68 


488 


GCG 


seq. 224 


rep40 


488 


GCG 


seq. 225- 


rep78 


495 


GCC 


seq.226 


rep 5 2 


495 


GCC 


seq. 2 27 


rep68 


495 


GCC 


seq. 228 


rep40 


495 


GCC 


seq. 229 


rep78 


497 


GCC 


seq. 230 


rep 5 2 


497 


GCC 


seq. 231 


rep68 


497 


GCC 


seq. 232 


rep40 


497 


GCC 


seq. 233 


rep78 


497 


CGA 


seq. 234 


rep52 


497 


CGA 


seq. 23 5 


rep68 


497 


CGA 


seq. 236 


rep40 


497 


CGA 


seq. 237 


rep78 


497 


CTC 


seq. 238 


rep 5 2 


497 


CTC 


seq. 2 39 


rep68 


497 


CTC 


seq. 240 


rep40 


497 


CTC 


seq. 241 


rep78 


497 


TAC 


seq. 242 


rep52 


497 


TAC 


seq. 243 


rep68 


497 


TAC 


seq. 244 


rep40 


497 


TAC 
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seq.245 


rep78 


498 


GCT 




seq.246 


rep 52 


498 


GCT 




seq.247 


rep68 


498 


GCT 




seq.248 


rep40 


498 


GCT 


5 


seq.249 


rep78 


499 


GCC 




seq.250 


rep52 


499 


GCC 




seq.251 


rep68 


499 


GCC 




seq.252 


rep40 


499 


GCC 




seq.253 


rep78 


503 


GCG 


10 


seq.254 


rep52 


503 


GCG 




seq.255 


rep68 


503 


GCG 




seq.256 


rep40 


503 


GCG 




seq.257 


rep78 


510 


GCA 




seq.258 


rep52 


510 


GCA 


15 


seq.259 


rep68 


510 


GCA 




seq.260 


rep40 


510 


GCA 




seq.261 


rep78 


51 1 


GCA 




seq.262 


rep52 


51 1 


GCA 




seq.263 


rep68 


51 1 


GCA 


20 


seq.264 


rep40 


51 1 


GCA 




seq.265 


rep78 


512 


GCT 




seq.266 


rep52 


512 


GCT 




seq.267 


rep68 


512 


GCT 




seq.268 


rep40 


512 


GCT 


25 


seq.269 


rep78 


516 


GCG 




seq.270 


rep52 


516 


GCG 




seq.271 


rep68 


516 


GCG 




seq.272 


rep40 


516 


GCG 




seq.273 


rep 78 


517 


GCT 


30 


seq.274 


rep52 


517 


GCT 




seq.275 


rep 68 


517 


GCT 




seq.276- 


rep40 


517 


GCT 




seq.277 


rep78 


517 


AAC 




seq.278 


rep52 


517 


AAC 


35 


seq.279 


rep68 


517 


AAC 




seq.280 


rep40 


517 


AAC 




seq.281 


rep78 


518 


GCA 




seq.282 


rep52 


518 


GCA 




seq.283 


rep68 


518 


GCA 


40 


seq.284 


rep40 


518 


GCA 




seq.285 


rep78 


519 


GCG 




seq.286 


rep52 


519 


GCG 




seq.287 


rep 6 8 


519 


GCG 




seq.288 


rep40 


519 


GCG 


45 


seq.289 


rep78 


598 


GCA 




seq.290 


rep52 


598 


GCA 




seq.291 


rep78 


598 


GAC 




seq.292 


rep52 


598 


GAC 




seq.293 


rep78 


598 


AGC 


50 


seq.294 


rep 5 2 


598 


AGC 




seq.295 


rep78 


600 


GCG 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



seq.296 

seq.297 

seq.298 

seq.299 

seq.300 

seq.301 

seq.302 

seq.303 

seq.304 

seq.305 

seq.306 

seq.307 

seq.308 

seq.309 

seq.310 

seq.31 1 

seq.312 

seq.31 3 

seq.314 

seq.31 5 

seq.31 6 

seq.31 7 

seq.31 8 

seq.31 9 

seq.320 

seq.321 

seq.322 

seq.323 

seq.324 

seq.325 

seq.326 

seq.327" 

seq.328 

seq.329 

seq.330 

seq.331 

seq.332 

seq.333 

seq.334 

seq.335 

seq.336 

seq.337 

seq.338 

seq.339 

seq.340 

seq.341 

seq.342 

seq.343 

seq.344 

seq.345 

seq.346 



rep 5 2 

rep78 

rep52 

rep78 

rep 5 2 

rep78 

rep 5 2 

rep 6 8 

rep40 

rep78 

rep68 

rep78 

rep 5 2 

rep68 

rep40 

rep78 

rep52 

rep 6 8 

rep40 

rep78 

rep52 

rep68 

rep40 

rep78 

rep 68 

rep 78 

rep 5 2 

rep68 

rep40 

rep78 

rep52 

rep68 

rep40 

rep78 

rep52 

rep 6 8 

rep40 

rep78 

rep 5 2 

rep68 

rep40 

rep78 

rep52 

rep68 

rep40 

rep78 

rep 5 2 

rep68 

rep40 

rep78 

rep52 



600 
600 
600 
601 
601 

335 420 495 
335 420 495 
335 420 495 
335 420 495 
39 140 
39 140 
279 428 451 
279 428 451 
279 428 451 
279 428 451 
125 237 600 
125 237 600 
125 237 600 
125 237 600 
163 259 
163 259 
163 259 
163 259 
17 127 189 
17 127 189 
350 428 
350 428 
350 428 
350 428 
54 338 495 
54 338 495 
54 338 495 

54 338 495 

350 420 

350 420 

350 420 

350 420 

189 197 518 

189 197 518 

189 197 518 

189 197 518 

468 516 

468 516 

468 516 

468 516 

127 221 

127 221 

127 221 

127 221 

221 285 

221 285 



350 54 140 
350 54 140 
350 54 140 
350 54 140 



GCG 
CCG 
CCG 
GCA 
GCA 

GCT GCC GCC 
GCT GCC GCC 
GCT GCC GCC 
GCT GCC GCC 
GCA GCC 
GCA GCC 
GCC GCT GCC 
GCC GCT GCC 
GCC GCT GCC 
GCC GCT GCC 
GCG GCC GCG 
GCG GCC GCG 
GCG GCC GCG 
GCG GCC GCG 
GCT GCG 
GCT GCG 
GCT GCG 
GCT GCG 
GCG GCT GCG 
GCG GCT GCG 
GCT GCT 
GCT GCT 
GCT GCT 
GCT GCT 
GCC GCC GCC 
GCC GCC GCC 
GCC GCC GCC 
GCC GCC GCC 
GCT GCC 
GCT GCC 
GCT GCC 
GCT GCC 
GCG GCG GCA 
GCG GCG GCA 
GCG GCG GCA 
GCG GCG GCA 
GCC GCG 
GCC GCG 
GCC GCG 
GCC GCG 

GCT GCA GCT GCC GCC 
GCT GCA GCT GCC GCC 
GCT GCA GCT GCC GCC 
GCT GCA GCT GCC GCC 
GCA GCG 
GCA GCG 
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seq.347 
seq.348 
seq.349 
seq.350 
5 seq.351 
seq.352 
seq.353 
seq.354 
seq.355 
10 seq.356 
seq.357 
seq.358 
seq.359 
seq.360 
15 seq.361 
seq.362 
seq.363 
seq.364 
seq.365 
20 seq.366 
seq.367 
seq.368 
seq.369 
seq.370 
25 seq.371 
seq.372 
seq.373 
seq.374 
seq.375 
30 seq.376 
seq.377 
seq.378" 
seq.379 
seq.380 
35 seq.381 
seq.382 
seq.383 
seq.384 
seq.385 
40 seq.386 
seq.387 
seq.388 
seq.389 
seq.390 
45 seq.391 
seq.392 
seq.393 
seq.394 
seq.395 
50 seq.396 
seq.397 



rep68 

rep40 

rep 78 

rep52 

rep68 

rep40 

rep78 

rep 5 2 

rep68 

rep40 

rep78 

rep 5 2 

rep68 

rep40 

rep78 

rep52 

rep6$ 

rep40 

rep78 

rep 52 

rep68 

rep40 

rep 7 8 

rep52 

rep68 

rep 40 

rep78 

rep68 

rep78 

rep52 

rep68 

rep40 

rep78 

rep52 

rep68 

rep40 

rep78 

rep52 

rep68 

rep40 

rep78 

rep52 

rep68 

rep40 

rep78 

rep52 

rep68 

rep40 

rep78 

rep52 

rep68 



221 285 
221 285 
23 495 
23 495 
23 495 
23 495 

20 54 420 495 
20 54 420 495 

20 54 420 495 

20 54 420 495 

412 612 

412 612 

412 612 

412 612 

197 412 

197 412 

197 412 

197 412 

412 495 511 

412 495 511 

412 495 511 

412 495 511 

98 422 

98 422 

98 422 

98 422 

17 127 189 

17 127 189 

20 54 495 

20 54 495 

20 54 495 

20 54 495 

259 54 

259 54 
259 54 
259 54 
335 399 
335 399 
335 399 
335 399 
221 432 
221 432 
221 432 
221 432 
259 516 
259 516 
259 516 
259 516 ' 
495 516 
495 516 
495 516 



GCA GCG 
GCA GCG 
GCT GCC 
GCT GCC 
GCT GCC 
GCT GCC 

GCC GCC GCC GCC 

GCC GCC GCC GCC 

GCC GCC GCC GCC 

GCC GCC GCC GCC 

GCC GCG 

GCC GCG 

GCC GCG 

GCC GCG 

GCG GCC 

GCG GCC 

GCG GCC 

GCG GCC 

GCC GCC GCA 

GCC GCC GCA 

GCC GCC GCA 

GCC GCC GCA 

GCC GCC 

GCC GCC 

GCC GCC 

GCC GCC 

GCG GCT GCG 

GCG GCT GCG 

GCC GCC GCC 

GCC GCC GCC 

GCC GCC GCC 
GCC GCC GCC 
GCG GCC 
GCG GCC 
GCG GCC 
GCG GCC 
GCT GCG 
GCT GCG 
GCT GCG 
GCT GCG 
GCA GCA 
GCA GCA 
GCA GCA 
GCA GCA 
GCG GCG 
GCG GCG 
GCG GCG 
GCG GCG 
GCC GCG 
GCC GCG 
GCC GCG 
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seq.398 


rep40 


495 516 


GCC GCG 




seq.399 


rep78 


414 14 


GCT GCC 




seq.400 


rep52 


414 14 


GCT GCC 




seq.401 


rep68 


414 14 


GCT GCC 


5 


seq.402 


rep40 


414 14 


GCT GCC 




seq.403 


rep78 


74 402 495 


GCG GCC GCC 




seq.404 


rep52 


74 402 495 


GCG GCC GCC 




seq.405 


rep68 


74 402 495 


GCG GCC GCC 




seq.406 


rep40 


74 402 495 


GCG GCC GCC 


10 


seq.407 


rep78 


228 462 497 


GCC GCC GCC 




seq.408 


rep52 


228 462 497 


GCC GCC GCC 




seq.409 


rep68 


228 462 497 


GCC GCC GCC 




seq.410 


rep 40 


228 462 497 


GCC GCC GCC 




seq.41 1 


rep78 


290 338 


GCG GCC 


15 


seq.412 


rep52 


290 338 


GCG GCC 




seq.41 3 


rep68 


290 338 


GCG GCC 




seq.41 4 


rep40 


290 338 


GCG GCC 




seq.41 5 


rep78 


140 511 


GCC GCA 




seq.41 6 


rep52 


140 511 


GCC GCA 


20 


seq.41 7 


rep68 


140 511 


GCC GCA 




seq.41 8 


rep40 


140 511 


GCC GCA 




seq.41 9 


rep78 


86 378 


GCG GCG 




seq.420 


rep 5 2 


86 378 


GCG GCG 




seq.421 


rep68 


86 378 


GCG GCG 


25 


seq.422 


rep40 


86 378 


GCG GCG 




seq.423 


rep78 


54 86 


GCC GCG 




seq.424 


rep68 


54 86 


GCC GCG 




seq.425 


rep78 


54 86 


GCC GCG 




seq.426 


rep68 


54 86 


GCC GCG 


30 


seq.427 


rep 7 8 


214 495 140 


GCG GCC GCC 




seq.428 


rep52 


214 495 140 


GCG GCC GCC 




seq.429" 


rep68 


214 495 140 


GCG GCC GCC 




seq.430 


rep 40 


214 495 140 


GCG GCC GCC 




seq.431 


rep78 


495 511 


GCC GCA 


35 


seq.432 


rep 5 2 


495 511 


GCC GCA 




seq.433 


rep68 


495 511 


GCC GCA 




seq.434 


rep40 


495 511 


GCC GCA 




seq.435 


rep78 


495 54 


GCC GCC 




seq.436 


rep52 


495 54 


GCC GCC 


40 


seq.437 


rep68 


495 54 


GCC GCC 




seq.438 


rep40 


495 54 


GCC GCC 




seq.439 


rep78 


197 495 


GCG GCC 




seq.440 


rep52 


197 495 


GCG GCC 




seq.441 


rep68 


197 495 


GCG GCC 


45 


seq.442 


rep40 


197 495 


GCG GCC 




seq.443 


rep78 


261 20 


GCC GCC 




seq.444 


rep52 


261 20 


GCC GCC 




seq.445 


rep68 


261 20 


GCC GCC 




seq.446 


rep40 


261 20 


GCC GCC 


50 


seq.447 


rep78 


54 20 


GCC GCC 




seq.448 


rep68 


54 20 


GCC GCC 
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seq.449 


rep78 / 


197 420 


GCG GCC 




seq.450 


rep52 


197 420 


GCG GCC 




seq.451 


rep68 


197 420 


GCG GCC 




seq.452 


rep40 


197 420 


GCG GCC 


5 


seq.453 


rep78 


54 338 495 


GCC GCC GCC 




seq.454 


rep52 


54 338 495 


GCC GCC GCC 




seq.455 


rep68 


54 338 495 


GCC GCC GCC 




seq.456 


rep40 


54 338 495 


GCC GCC GCC 




seq.457 


rep78 


197 427 


GCG GCG 


10 


seq.458 


rep52 


197 427 


GCG GCG 




seq.459 


rep68 


197 427 


GCG GCG 




seq.460 


rep40 


197 427 


GCG GCG 




seq.461 


rep78 


54 228 370 387 


GCC GCC GCC GCG 




seq.462 


rep52 


54 228 370 387 


GCC GCC GCC GCG 


15 


seq.463 


rep68 


54 228 370 387 


GCC GCC GCC GCG 




seq.464 


rep40 


54 228 370 387 


GCC GCC GCC GCG 




seq.465 


rep78 


221 289 


GCA GCC 




seq.466 


rep52 


221 289 


GCA GCC 




seq.467 


rep68 


221 289 


GCA GCC 


20 


seq.468 


rep40 


221 289 


GCA GCC 




seq.469 


rep78 


54 163 


GCC GCT 




seq.470 


rep68 


54 163 


GCC GCT 




seq.471 


rep78 


341 407 420 


GCC GCC GCC 




seq.472 


rep 5 2 


341 407 420 


GCC GCC GCC 


25 


seq.473 


rep68 


341 407 420 


GCC GCC GCC 




seq.474 


rep40 


341 407 420 


GCC GCC GCC 




seq.475 


rep78 


54 228 


GCC GCC 




seq.476 


rep52 


54 228 


GCC GCC 




seq.477 


rep68 


54 228 


GCC GCC 


30 


seq.478 


rep40 


54 228 


GCC GCC 




seq.479 


rep78 


96 125 511 


GCA GCG GCA 




seq,480" 


rep 5 2 


96 125 511 


GCA GCG GCA 




seq.481 


rep68 


96 125 511 


GCA GCG GCA 




seq.482 


rep40 


96 125 511 


GCA GCG GCA 


35 


seq.483 


rep78 


54 163 


GCC GCT 




seq.484 


rep68 


54 163 


GCC GCT 




seq.485 


rep78 


197 420 


GCG GCC 




seq.486 


rep52 


1 97 420 


GCG GCC 




seq.487 


rep68 


197 420 


GCG GCC 


40 


seq.486 


rep 40 


197 420 


GCG GCC 




seq.489 


rep78 


334 428 499 


GCG GCT GCC 




seq.490 


rep52 


334 428 499 


GCG GCT GCC 




seq.491 


rep68 


334 428 499 


GCG GCT GCC 




seq.492 


rep40 


334 428 499 


GCG GCT GCC 


45 


seq.493 


rep78 


197 414 


GCG GCT 




seq.494 


rep52 


197 414 


GCG GCT 




seq.495 


rep 68 


197 414 


GCG GCT 




seq.496 


rep40 


197 414 


GCG GCT 




seq.497 


rep78 


30 54 127 


GCG GCC GCT 


50 


seq.498 


rep68 


30 54 127 


GCG GCC GCT 




seq.499 


rep78 


29 260 


GCG GCG 
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seq.500 rep52 29 260 GCG GCG 

seq.501 rep68 29 260 GCG GCG 

seq.502 rep40 29 260 GCG GCG 

seq.503 rep78 4 484 GCT GCC 

5 seq.504 rep52 4 484 GCT GCC 

seq.505 rep68 4 484 GCT GCC 

seq.506 rep40 4 484 GCT GCC 

seq.507 rep78 258 124 132 GCC GCC GCC 

seq.508 rep52 258 124 132 GCC GCC GCC 

10 seq.509 rep68 258 124 132 GCC GCC GCC 

seq.510 rep40 258 124 132 GCC GCC GCC 

seq.511 rep78 231 497 GCC GCC 

seq.512 rep52 231 497 GCC GCC 

seq.513 rep68 231 497 GCC GCC 

15 seq.514 rep40 231 497 GCC GCC 

seq.515 rep78 221 258 GCA GCC 

seq.516 rep52 221 258 GCA GCC 

seq.517 rep68 221 258 GCA GCC 

seq.518 rep40 221 258 GCA GCC 

20 seq.519 rep78 234 264 326 GCG GCG GCC 

seq.520 rep52 234 264 326 GCG GCG GCC 

seq.521 rep68 234 264 326 GCG GCG GCC 

seq.522 rep40 234 264 326 GCG GCG GCC 

seq.523 rep78 153 398 AGC GCG 

25 seq.524 rep52 153 398 AGC GCG 

seq.525 rep68 153 398 AGC GCG 

seq.526 rep40 153 398 AGC GCG 

seq.527 rep78 53 216 GCG GCC 

seq.528 rep68 53 216 GCG GCC 

30 seq.529 rep78 22 382 GCT GCG 

seq.530 rep52 22 382 GCT GCG 

seq.531" rep68 22 382 GCT GCG 

seq.532 rep40 22 382 GCT GCG 

seq.533 rep78 231 411 GCC GCA 

35 seq.534 rep52 231 411 GCC GCA 

seq.535 rep68 231 411 GCC GCA 

seq.536 rep40 231 411 GCC GCA 

seq.537 rep78 59 305 GCG GCC 

seq.538 rep52 59 305 GCG GCC 

40 seq.539 rep68 59 305 GCG GCC 

seq.540 rep40 59 305 GCG GCC 

seq.541 rep78 53 231 GCG GCC 

seq.542 rep52 53 231 GCG GCC 

seq.543 rep68 53 231 GCG GCC 

45 seq.544 rep40 53 231 GCG GCC 

seq.545 rep78 258 498 GCC GCT 

seq.546 rep52 258 498 GCC GCT 

seq.547 rep68 258 498 GCC GCT 

seq.548 rep40 258 498 GCC GCT 

50 seq.549 rep78 88 231 GCC GCC 

seq.550 rep52 88 231 GCC GCC 
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seq.551 
seq.552 
seq.553 
seq.554 
5 saq.555 
seq.556 
seq.557 
seq.558 
seq.559 
10 seq.560 
seq.561 
seq.562 



rep68 


88 231 


GCC GCC 


rep40 


88 231 


GCC GCC 


rep78 


101 363 


GCA GCC 


rep52 


101 363 


GCA GCC 


rep68 


101 363 


GCA GCC 


rep40 


101 363 


GCA GCC 


rep 78 


354 132 


GCC GCC 


rep52 


354 132 


GCC GCC 


rep68 


354 132 


GCC GCC 


rep40 


354 132 


GCC GCC 


rep78 


10 132 


GCG GCC 


rep68 


10 132 


GCG GCC 



DIMA Sequences 





Sequence 


aa position 


codon 


15 


seq.563 


4 


GCT 




seq.564 


10 


GCG 




seq.565 


20 


GCC 




seq.566 


22 


GCT 




seq.567 


29 


GCG 


20 


seq.568 


38 


GCG 




seq.569 


39 


GCA 




seq.570 


53 


GCT 




seq.571 


59 


GCG 




seq.572 


64 


GCT 


25 


seq.573 


74 


GCG 




seq.574 


86 


GCG 




seq.575 


88 


GCC 




seq.576 


101 


GCA 




seq.577 


124 


GCC 


30 


seq.578 


125 


GCG 




seq.579" 


127 


GCT 




seq.580 


132 


GCC 




seq.581 


140 


GCC 




seq.582 


161 


GCC 


35 


seq.583 


163 


GCT 




seq.584 


175 


GCT 




seq.585 


193 


GCG 




seq.586 


196 


GCC 




seq.587 


197 


GCC 


40 


seq.588 


221 


GCA 




seq.589 


228 (Rep78/68) 


GCG 






228 (Rep52) 


GCG 






228 (Rep 40) 


GCG 




seq.590 


231 (Rep78/68) 


GCC 


45 




231 (Rep 52) 


GCC 






231 (Rep 40} 


GCC 




seq.591 


234 (Rep78/68) 


GCG 






234 (Rep 52) 


GCG 






234 (Rep 40) 


GCG 


50 


seq.592 


237 (Rep78/68) 


GCC 
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237 {Rep 52) GCC 

237 (Rep 40) GCC 

seq.593 250 (Rep78/68) GCC 

250 GCC 

5 250 GCC 

seq.594 258 (Rep78/68) GCC 

258 GCC 

258 GCC 

seq.595 260 (Rep78/68) GCG 

10 260 GCG 

260 GCG 

seq.596 263 (Rep78/68) GCC 

263 GCC 

263 GCC 
15 seq.597 264 (Rep78/68) GCG 

264 GCG 
264 GCG 

seq.598 334 (Rep78/68) GCG 

334 GCG 
20 334 GCG 

seq.599 335 (Rep78/68) GCT 

335 GCT 
335 GCT 

seq.600 337 (Rep78/68) GCT 

25 337 GCT 

337 GCT 

seq.601 341 (Rep78/68) GCC 

341 GCC 

341 GCC 
30 seq.602 342 (Rep78/68) GCC 

342 GCC 
342 GCC 

seq.603 347 (Rep78/68) GCA 

347 GCA 

35 347 GCA 

seq.604 350 (Rep78/68) AAT 

350 AAT 

350 AAT 

seq.605 350 (Rep78/68) GCT 

40 350 GCT 

350 GCT 

seq.606 354 (Rep78/68) GCC 

354 GCC 

354 GCC 

45 seq.607 363 (Rep78/68) GCC 

363 GCC 

363 GCC 
seq.608 364 (Rep78/68) GCT 

364 GCT 
50 364 GCT 

seq.609 367 (Rep78/68) GCC 
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seq.610 

5 

seq.61 1 
seq.612 

10 

seq.61 3 
15 seq.614 
seq.61 5 

20 

seq.61 6 
seq.61 7 

25 

seq.61 8 
30 seq.61 9 
seq.620 

35 

seq.621 
seq.622 

40 

seq.623 
45 seq.624 
seq.625 

50 

seq.626 



PCT/IB02/04087 



-70- 



367 


GCC 


367 


GCC 


370 (Rep78/68) 


GCC 


370 


GCC 


370 


GCC 


376 (Rep78/68) 


GCG 


376 


GCG 


376 


GCG 


381 (Rep78/68) 


GCG 


381 


GCG 


381 


GCG 


382 (Rep78/68) 


GCG 


382 


GCG 


382 


GCG 


389 (Rep78/68) 


GCG 


389 


GCG 


389 


GCG 


407 (Rep78/68) 


GCC 


407 


GCC 


407 


GCC 


411 (Rep78/68) 


GCA 


411 


GCA 


411 


GCA 


414 (Rep78/68) 


GCT 


414 


GCT 


414 


GCT 


420 (Rep78/68) 


GCT 


420 


GCT 


420 


GCT 


421 (Rep78/68) 


GCC 


421 


GCC 


421 


GCC 


422 (Rep78/68) 


GCC 


422 


GCC 


422 


GCC 


424 (Rep78/68) 


GCG 


424 


GCG 


424 


GCG 


428 (Rep78/68) 


GCT 


428 


GCT 


428 


GCT 


429 (Rep78/68) 


GCC 


429 


GCC 


429 


GCC 


438 (Rep78/68) 


GCG 


438 


GCG 


438 


GCG 


440 (Rep78/68) 


GCG 


440 


GCG 


440 


GCG 


451 (Rep78/68) 


GCC 
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seq.627 

5 

seq.628 
seq.629 

10 

seq.630 
15 seq.631 
seq.632 

20 

seq.633 
seq.634 

25 

seq.635 
30 seq.636 
seq.637 

35 

seq.638 
seq.639 

40 

seq.640 
45 seq.641 
seq.642 

50 

seq.643 
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451 


GCC 


451 


GCC 


460 (Rep78/68) 


GCG 


460 


GCG 


460 


GCG 


462 (Rep78/68) 


GCC 


462 


GCC 


462 


GCC 


462 (Rep78/68) 


ATA 


462 


ATA 


462 


ATA 


484 (Rep78/68) 


GCC 


484 


GCC 


484 


GCC 


488 (Rep78/68) 


GCG 


488 


GCG 


488 


GCG 


495 (Rep78/68) 


GCC 


495 


GCC 


495 


GCC 


497 (Rep78/68) 


GCC 


497 


GCC 


497 


GCC 


497 (Rep78/68) 


CGA 


497 


CGA 


497 


CGA 


497 (Rep78/68) 


CTC 


497 


CTC 


497 


CTC 


497 (Rep78/68) 


TAC 


497 


TAC 


497 


TAC 


498 (Rep78/68) 


GCT 


498 


GCT 


498 


GCT 


499 (Rep78/68) 


GCC 


499 


GCC 


499 


GCC 


503 (Rep78/68> 


GCG 


503 


GCG 


503 


GCG 


510 (Rep78/68) 


GCA 


510 


GCA 


510 


GCA 


511 (Rep78/68) 


GCA 


511 


GCA 


511 


GCA 


512 (Rep78/68) 


GCT 


512 


GCT 


512 


GCT 


516 <Rep78/68) 


GCG 
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516 


GCG 




516 


GCG 


seq.644 


517 (Rep78/68) 


GCT 




517 


GCT 




517 


GCT 


seq.645 


517 (Rep78/68) 


AAC 




517 


AAC 




517 


AAC 


seq.646 


518 (Rep78/68) 


GCA 




518 


GCA 




518 


GCA 


seq.647 


519 (Rep78/68) 


GCG 




519 . 


GCG 




519 


GCG 


seq.648 


598 (Rep78/68) 


GCA 


seq.649 


600 (Rep78/68) 


GCG 


seq.650 


601 (Rep78/68) 


GCA 


seq.651 


335 420 495 


GCT GCC GCC 




335 420 495 


GCT GCC GCC 




335 420 495 


GCT GCC GCC 


seq.652 


39 140 


GCA GCC 


seq.653 


279 428 451 


GCC GCT GCC 




279 428 451 


GCC GCT GCC 




279 428 451 


GCC GCT GCC 


seq.654 


125 237 600 


GCG GCC GCG 




125 237 600 


GCG GCC GCG 




125 237 600 


GCG GCC GCG 


seq.655 


163 259 


GCT GCG 




163 259 


GCT GCG 




163 259 


GCT GCG 


seq.656 


17 127 189 


GCG GCT GCG 


seq.657" 


350 428 


GCT GCT 




350 428 


GCT GCT 




350 428 


GCT GCT 


seq.658 


54 338 495 


GCC GCC GCC 




54 338 495 


GCC GCC GCC 




54 338 495 


GCC GCC GCC 


seq.659 


350 420 


GCT GCC 




350 420 


GCT GCC 




350 420 


GCT GCC 


seq.660 


189 197 518 


GCG GCG GCA 




189 197 518 


GCG GCG GCA 




189 197 518 


GCG GCG GCA 


seq.661 


468 516 


GCC GCG 




468 516 


GCC GCG 




468 516 


GCC GCG 


seq.662 


127 221 350 54 140 


GCT GCA GCT GCC GCC 




127 221 350 54 140 


GCT GCA GCT GCC GCC 




127 221 350 54 140 


GCT GCA GCT GCC GCC 


seq.663 


221 285 


GCA GCG 




221 285 


GCA GCG 
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10 



15 



30 



35 



45 



50 





221 285 


GCA GCG 


seq.664 


23 495 


GCT GCC 




23 495 


GCT GCC 




23 495 


GCT GCC 


seq.665 


20 54 420 495 


GCC GCC GCC GCC 




20 54 420 495 


GCC GCC GCC GCC 




20 54 420 495 


GCC GCC GCC GCC 


seq.666 


412 612 


GCC GCG 




412 612 


GCC GCG 




412 612 


GCC GCG 


seq.667 


197 412 


GCG GCC 




197 412 


GCG GCC 




197 412 


GCG GCC 


seq.668 


412 495 511 


GCC GCC GCA 




412495 511 


GCC GCC GCA 




412 495 511 


GCC GCC GCA 


seq.669 


98 422 


GCC GCC 




98 422 


GCC GCC 




98 422 


GCC GCC 


seq.670 


17 127 189 


GCG GCT GCG 


seq.671 


20 54 495 


GCC GCC GCC 




20 54 495 


GCC GCC GCC 




20 54 495 


GCC GCC GCC 


seq.672 


54 163 


GCC GCT 


seq.673 


259 54 


GCG GCC 




259 54 


GCG GCC 




259 54 


GCG GCC 


seq.674 


335 399 


GCT GCG 




335 399 


GCT GCG 




335 399 


GCT GCG 


seq.675 


221 432 


GCA GCA 


* 


221 432 


GCA GCA 




221 432 


GCA GCA 


seq.676 


259 516 


GCG GCG 




259 516 


GCG GCG 




259 516 


GCG GCG 


seq.677 


495 516 


GCC GCG 




495 516 


GCC GCG 




495 516 


GCC GCG 


seq.678 


414 14 


GCT GCC 




414 14 


GCT GCC 




414 14 


GCT GCC 


seq.679 


74 402 495 


GCG GCC GCC 




74 402 495 


GCG GCC GCC 




74 402 495 


GCG GCC GCC 


seq.680 


228 462 497 


GCC GCC GCC 




228 462 497 


GCC GCC GCC 




228 462 497 


GCC GCC GCC 


seq.681 


290 338 


GCG GCC 




290 338 


GCG GCC 




290 338 


GCG GCC 
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30 
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50 



seq.682 


140 511 


GCC GCA 




140 511 


GCC GCA 




140 511 


GCC GCA 


seq.683 


86 378 


GCG GCG 




86 378 


GCG GCG 




86 378 


GCG GCG 


seq.684 


54 86 


GCC GCG 




54 86 


GCC GCG 




54 86 


GCC GCG 


seq.685 


214 495 140 


GCG GCC GCC 




214 495 140 


GCG GCC GCC 




214 495 140 


GCG GCC GCC 


seq.686 


495 511 


GCC GCA 




495 511 


GCC GCA 




495 511 


GCC GCA 


seq.687 


495 54 


GCC GCC 




495 54 


GCC GCC 




495 54 


GCC GCC 


seq.688 


197 495 


GCG GCC 




197 495 


GCG GCC 




197 495 


GCG GCC 


seq.689 


261 20 


GCC GCC 




261 20 


GCC GCC 




261 20 


GCC GCC 


seq.690 


54 20 


GCC GCC 


seq.691 


197 420 


GCG GCC 




1 97 420 


GCG GCC 




1 97 420 


GCG GCC 


seq.692 


54 338 495 


GCC GCC GCC 




54 338 495 


GCC GCC GCC 




54 338 495 


GCC GCC GCC 


seq.693" 


197 427 


GCG GCG 




197 427 


GCG GCG 




197 427 


GCG GCG 


seq.694 


54 228 370 387 


GCC GCC GCC GCG 




54 228 370 387 


GCC GCC GCC GCG 




54 228 370 387 


GCC GCC GCC GCG 


seq.695 


221 289 


GCA GCC 




221 289 


GCA GCC 




221 289 


GCA GCC 


seq.696 


54 163 


GCC GCT 




54 163 


GCC GCT 


seq.697 


341 407 420 


GCC GCC GCC 




341 407 420 


GCC GCC GCC 




341 407 420 


GCC GCC GCC 


seq.698 


54 228 


GCC GCC 




54 228 


GCC GCC 




54 228 


GCC GCC 


seq.699 


96 125 511 


GCA GCG GCA 




96 125 511 


GCA GCG GCA 




96 125 511 


GCA GCG GCA 
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15 
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30 



35 



40 



50 



seq.700 


197 420 


GCG GCC 




197 420 


GCG GCC 




197 420 


GCG GCC 


seq.701 


334 428 499 


GCG GCT GCC 




334 428 499 . 


GCG GCT GCC 




334 428 499 


GCG GCT GCC 


seq.702 


197 414 


GCG GCT 




197 414 


GCG GCT 




197 414 


GCG GCT 


seq.703 


30 54 127 


GCG GCC GCT 


seq.704 


29 260 


GCG GCG 




29 260 


GCG GCG 




29 260 


GCG GCG 


seq.706 


4 484 


GCT GCC 




4 484 


GCT GCC 




4 484 


GCT GCC 


seq.707 


258 124 132 


GCC GCC GCC 




258 124 132 


GCC GCC GCC 




258 124 132 


GCC GCC GCC 


seq.708 


231 497 


GCC GCC 




231 497 


GCC GCC 




231 497 


GCC GCC 


seq.709 


221 258 


GCA GCC 




221 258 


GCA GCC 




221 258 


GCA GCC 


seq.710 


234 264 326 


GCG GCG GCC 




234 264 326 


GCG GCG GCC 




234 264 326 


GCG GCG GCC 


seq.71 1 


153 398 


AGC GCG 




153 398 


AGC GCG 




153 398 


AGC GCG 


seq.712" 


53 216 


GCG GCC 


seq.713 


22 382 


GCT GCG 




22 382 


GCT GCG 




22 382 


GCT GCG 


seq.714 


231 411 


GCC GCA 




231 411 


GCC GCA 




231 411 


GCC GCA 


seq.71 5 


59 305 


GCG GCC 




59 305 


GCG GCC 




59 305 


GCG GCC 


seq.716 


53 231 


GCG GCC 




53 231 


GCG GCC 




53 231 


GCG GCC 


seq.717 


258 498 


GCC GCT 




258 498 


GCC GCT 




258 498 


GCC GCT 


seq.718 


88 231 


GCC GCC 




88 231 


GCC GCC 




88 231 


GCC GCC 


s q.719 


101 363 


GCA GCC 
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5 



seq.726 
seq.727 
seq.728 



seq.720 



101 363 
101 363 
354 132 
354 132 
354 132 
598 



GCA GCC 
GCA GCC 
GCC GCC 
GCC GCC 
GCC GCC 
GAC 



598 
600 



AGC 
CCG 



The above nucleic acid molecules are provided in plasmids, which 



10 are introduced into cells to produce the encoded proteins. The analysis 
revealed the amino acid positions that affect Rep proteins activities. 
Changes of amino acids at any of the hit positions result in altered protein 
activity. Hit positions are numbered and referenced starting from amino 
acid 1 (nucleotide 321 in AAV-2 genome), also codon 1 of the protein 
15 Rep78 coding sequence under control of p5 promoter of AAV-2: 4, 20, 
22, 29, 32, 38, 39, 54, 59, 124, 125, 127, 132, 140, 161, 163, 193, 
196, 197, 221, 228, 231, 234, 258, 260, 263, 264, 334, 335, 337, 
342, 347, 350, 354, 363, 364, 367, 370, 376, 381, 389, 407, 411, 
414, 420, 421, 422, 424, 428, 438, 440, 451, 460, 462, 484, 488, 
20 495, 497, 498, 499, 503, 511, 512, 516, 517, 518, 542, 548, 598, 
600 and 601. The encoded Rep78, Rep68, Rep 52 and Rep 40 proteins 
and rAAV encoding the mutant proteins are provided. The corresponding 
nucleic acid molecules, Rep proteins, rAAV and cells containing the 
nucleic acid molecules or rAAV in which the native proteins are from 
25 other AAV serotypes, including, but are not limited to, AAV-1, AAV-3, 
AAV-3B, AAV-4, AAV-5 and AAV-6. 

Other hit positions identified include: 10, 64, 74, 86, 88, 101, 
175, 237, 250, 334, 429 and 519. 



30 the mutant proteins, and the encoded proteins in which the native amino 
acid at each hit position is replaced with another amino acid, or is 
deleted, or contains additional amino acids at or adjacent to or near the 



Also provided are nucleic acid molecules, the rAAV that encode 
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hit positions- In particular the following nucleic acid molecules and rAAV 
that encode proteins containing the following amino acid replacements or 
combinations thereof: T by N at Hit position 350; T by I at Hit position 
462; P by R at Hit position 497; P by L at Hit position 497; P by Y at Hit 
5 position 497; T by N at Hit position 51 7; L by S at hit position 542; R by 
S at hit position 548; G by D at Hit position 598; G by S at Hit position 
598; V by P at Hit position 600; in order to increase Rep proteins 
activities in terms on AAV or rAAV productivity. The corresponding 
nucleic acid molecules, recombinant Rep proteins from the other 

10 serotypes and the resulting rAAV are also provided (see Figs. 3 and the 
above Table for the corresponding position in AAV-1, AAV-3, AAV-3B, 
AAV-4, AAV-5 and AAV-6). 

Mutant adeno-associated virus (AAV) Rep proteins and viruses 
encoding such proteins that include mutations at one or more of residues 

15 64, 74, 88, 175, 237, 250 and 429, where residue 1 corresponds to 
residue 1 of the Rep78 protein encoded by nucleotides 321-323 of the 
AAV-2 genome, and where the amino acids are replaced as follows: L by 
A at position 64; P by A at position 74; Y by A at position 88; Y by A at 
position 1 75; T by A at position 237; T by A at position 250; D by A at 

20 position 429 are provided. Nucleic acid molecules encoding these 
viruses and the mutant proteins are also provided. 

Also provided are nucleic acid molecules produced from any of the 
above-noted nucleic acid molecules by any directed evolution method, 
including, but are not limited to, re-synthesis, mutagenesis, recombination 

25 and gene shuffling and any way by combining any combination of the 

molecules, i.e., one, two by one, two by two, n by n, where n is the 

number of molecules to be combined ( i.e., combining all together). The 
resulting recombinant AAV and encoded proteins are also provided. 
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AIso provided are nucleic acid molecule in which additional amino 
acids surrounding each hit, such as one, two, three . . . ten or more, 
amino acids are systematically replaced, such that the resulting Rep 
protein(s) has increased or decreased activity. Increased activity as 
5 assessed by increased recombinant virus production in suitable cells is of 
particular interest for production of recombinant viruses for use, for 
example, in gene therapy. 

Also provided are combinations of the above noted mutants in 
which several of the noted amino acids are changed and optionally 
10 additional amino acids surrounding each hit, such as one, two, three . . , 
ten or more, are replaced. 

For all of the mutant proteins provided herein those with increased 
activity, such as an increase in titer of rAAV when virus containing such 
mutations and/or expressing such mutant proteins are replicated, are of 
15 particular interest. Such mutations and proteins are provided herein and 
may be made by the methods herein, including by combining any of the 
mutations provided herein to produce additional mutant proteins that have 
altered biological activity, particularly increased activity, compared to the 
wild-type. 

20 The nucleic acid molecules of SEQ ID Nos. 563-725 and the 

encoded proteins (SEQ ID Nos. 1-562 and 726-728) are also provided. 
Recombinant AAV and cells containing the encoding nucleic acids are 
provided, as are the AAV produced upon replication of the AAV in the 
cells. 

25 Methods of in vivo or in vitro production of AAV or rAAV using 

any of the above nucleic acid molecules or cells for intracellular 
expression of rep proteins or the rep gene mutants are provided, in vitro 
production is effected using cell free systems, expression or replication 
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and/or virus assembly. In vivo production is effected in mammalian cells 
that also contain any requisite cis acting elements required for packaging. 

Also provided are nucleic acid molecules and rAAV (any serotype) 
in which position 630 (or the corresponding position in another serotype; 
5 see Figs. 3 and the table above) has been changed. Changes at this 
position and the region around it lead to changes in the activity or in the 
quantities of the Rep or Cap proteins and/or the amount of AAV or rAAV 
produced in cells transduced with AAV encoding such mutants. Such 
mutations include tgc to gcg change (SEQ ID No. 721). Mutations at any 

10 position surrounding the codon position 630 that increase or decrease the 
Rep or Cap proteins quantities or activities are also provided. Methods 
using the rAAV (any serotype) that contain nucleic acid molecules with a 
mutation at position 630 or within 1, 2, 3 ... .10 or more bases thereof 
for the intracellular expression rep proteins or the rep gene mutants 

15 covered by claims 10 to 13, for the production of AAV or rAAV (either in 
vitro, in vivo or ex vivo) are provided. In vitro methods include cell free 
systems, expression or replication and/or virus assembly. 

Also provided are rAAV (and other serotypes with corresponding 
changes) and nucleic acid molecules encoding an amino acid replacement 

20 by N at Hit position 350 of AAV- 1, AAV-3, AAV-3B, AAV-4 and AAV-6 
or at Hit position 346 of AAV-5; by I at Hit position 462 of AAV-1, 
AAV-3, AAV-3B, AAV-4 and AAV-6 or at Hit position 458 of AAV-5; by 
either R, L or Y at Hit position 497 of AAV-1, AAV-3, AAV-3B, AAV-4 
and AAV-6 or at Hit position 493 of AAV-5; by N at Hit position 517 of 

25 AAV-1, AAV-3, AAV-3B, AAV-4 and AAV-6 or at Hit position 535 of 
AAV-5; by S at hit position 543 of AAV-1 and AAV-6 or at hit position 
542 of AAV-3, AAV-3B and AAV-4 or at hit position 561 of AAV-5; by S 
at hit position 549 of AAV-1 and AAV-6 or at hit position 548 of AAV-3, 
AAV-3 B and AAV-4 or at hit position 567 of AAV-5; by either D or S at 
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Hit position 599 of AAV-1, AAV-4 and AAV-6 or at Hit position 600 of 
AAV-3 and AAV-3B; by P at Hit position 602 of AAV-1, AAV-4 and AAV- 
6 or at hit position 603 of AAV-3 and AAV-3B or at hit position 589 of 
AAV-5 in order to increase Rep proteins activities as assessed by AAV or 
5 rAAV productivity. Methods using such AAV for expression of the 
encoded proteins and production of AAV are also provided. 



10 



Since modifications will be apparent to those of skill in this art, it is 
intended that this invention be limited only by the scope of the appended 
claims. 
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WHAT IS CLAIMED IS: 

1. An adeno-associated virus (AAV), comprising nucleic acid 
encoding the sequence of amino acids in any of SEQ ID Nos. 1-562 and 
726-728 or encoding a sequence of amino acids encoded by SEQ ID Nos. 

5 722-725. 

2. The AAV of claim 1, wherein the sequence of nucleotides 
encoding the sequence of amino acids is set forth in SEQ ID Nos. 563- 
725. 

3. The AAV of claim 1 that has an altered activity in a Rep 
10 protein and/or a capsid protein. 

4. The AAV of claim 3, wherein the alteration leads to greater 
activity in the Rep gene manifested as an increased titer of virus upon 
introduction and replication in a host cell compared to the titer of virus 
upon introduction and replication of a wild type Rep gene. 

15 5. The AAV of claim 1 that is of serotype AAV-1, AAV-2, 

AAV-3, AAV-3B, AAV-4, AAV-5 or AAV-6. 

6. A mutant adeno-associate virus (AAV) Rep protein, 
comprising mutations at one or more of residues 4, 20, 22, 29, 32, 38, 
39, 54", 59, 124, 125, 127, 132, 140, 161, 163, 193, 196, 197, 221, 

20 228, 231, 234, 258, 260, 263, 264, 334, 335, 337, 342, 347, 350, 
354, 363, 364, 367, 370, 376, 381, 389, 407, 41 1, 414, 420, 421, 
422, 424, 428, 438, 440, 451, 460, 462, 484, 488, 495, 497, 498, 
499, 503, 511, 512, 516, 517, 518, 542, 548, 598, 600 and 601 of 
♦ AAV-2 or the corresponding residues in other serotypes, wherein residue 

25 1 corresponds to residue 1 of the Rep78 protein encoded by nucleotides 
321-323 of the AAV-2 genome, wherein the mutations comprise 
insertions, deletions or replacements of the native amino acid residue(s). 

7. The Rep protein of claim 6 that is Rep 78, Rep 68, Rep 52 or 
Rep 40. 
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8. The mutant AAV Rep protein of claim 6, wherein the AAV is 
an AAV-1, AAV-2, AAV-3, AAV-3b, AAV-4, AAV-5 or AAV-6, wherein 
the mutation is in the equivalent position in each serotype, wherein, the 
listed residues are the positions in AAV-2. 
5 9. A mutant AAV Rep protein of claim 6 that has increased 

activity compared to the native protein, wherein activity is assessed by 
measuring viral production when an AAV that encodes the protein is 
introduced into a cell under conditions wherein the virus replicates. 

1 0. A mutant AAV Rep protein of claim 6 that has decreased 
10 activity compared to the native protein, wherein activity is assessed by 

measuring viral production when an AAV that encodes the protein is 
introduced into a cell under conditions wherein the virus replicates. 

11. A mutant Rep protein of claim 6, further comprising a 
mutation at one or more of residues 10, 64, 74, 86, 88, 101, 175, 237, 

15 250, 334, 429 and 519. 

12. The mutant Rep protein of claim 6, wherein the amino acids 
are replaced as follows: T by N at position 350; T by I at position 462; P 
by R at position 497; P by L at position 497; P by Y at position 497; T by 
N at position 517; G by D at position 598; G by S at position 598; V by P 

20 at position 600, whereby the activity of the Rep protein is increased as 
assessed by rAAV production compared to the native Rep protein. 

1 3. A mutant Rep protein of claim 6, comprising two or more of 
the mutations. 

14. A mutant adeno-associate virus (AAV) Rep protein, 

25 comprising mutations at one or more of residues 64, 74, 88, 175, 237, 
250 and 429, wherein: residue 1 corresponds to residue 1 of the Rep78 
protein encoding by nucleotides 321-323 of the AAV-2 genome; 
wherein the amino acids are replaced as follows: 
L by A at position 64; 
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P by A at position 74; 

Y by A at position 88; 

Y by A at position 175; 
T by A at position 237; 

5 T by A at position 250; 

D by A at position 429; 
the mutations comprise insertions, deletions or replacements of the 
native amino acid residue. 

15. A nucleic acid molecule encoding the protein of claim 6. 
10 1 6. A recombinant AAV comprising the nucleic acid molecule of 

claim 1 5. 

17. A eukaryotic cell, comprising the recombinant AAV of claim 

16. 

18. A collection of nucleic acid molecules comprising a plurality of 
15 the molecules of claim 1 7. 

19. A collection of nucleic acid molecules comprising a plurality of 
the molecules of claim 15. 

20. An isolated nucleic acid molecule encoding the proteins of 
SEQ ID" Nos. 1-562 and 726-728 or encoding a sequence of amino acids 

20 encoded by SEQ ID Nos. 722-725. 

21. A Rep protein of any of SEQ ID Nos. 1-562 and 726-728 or 
encoding a sequence of amino acids encoded by SEQ ID Nos. 722-725. 

22. A Rep protein encoded by any of SEQ ID Nos. 564-725. 

23. A method for intracellular expression of a mutant Rep 
25 protein, comprising: 

introducing the recombinant AAV of claim 1 6 into a host 

cell; and 

culturing the cell, under conditions and in which the AAV 
Rep proteins are expressed. 
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24. The method of claim 23, wherein the AAV replicates. 

25. An AAV genome, comprising a mutation at one or more of 
nucleotides corresponding to nucleotides 2209-221 1 of the AAV-2 
genome, which encode amino acid residue 630 of the Rep78 protein, 

5 wherein: 

the mutation is a deletion, insertion or replacement of a nucleotide; 

and the mutation results in a change in the activity or in the 
quantities of the Rep or Cap proteins as assessed by the level of 
replication of the AAV genome. 
10 26. The AAV genome of claim 25, wherein the mutation at 

position 630 is a tgc to gcg and the intron comprises the sequence (SEQ 
ID No. 722): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgtttccctgc 
agacaatgcgagagaatgaatcagaattcaaatatctgcttcactcacggacaga 

15 aagactgtttagagtgctttcccgtgtcagaatctcaacccgtttctgtcgtcaa 
aaaggcgtatcagaaactgtgctacattcatcatatcatgggaaaggtgccagac 
gcttgcactgcctgcgatctggtcaatgtggatttggatgactgcatctttgaac 
aataaatgatttaaatcaggtatggcgcgcgatggttatcttccag. 

27. The AAV genome of claim 25, wherein the mutation at 

20 position 630 is a tgc to cgc and the intron comprises the sequence (SEQ 
ID No. 723): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgtttcc 
ctgcagacaatgcgagagaatgaatcagaattcaaatatctgcttcactcac 
ggacagaaagactgtttagagtgctttcccgtgtcagaatctcaacccgtttc 
25 tgtcgtcaaaaaggcgtatcagaaactgtgctacattcatcatatcatgggaa 
aggtgccagacgcttgcactgcctgcgatctggtcaatgtggatttggatgac 
tgcatctttgaacaataaatgatttaaatcaggtatggccgccgatggttatc 
ttccag. 
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28. The AAV genome of claim 25, wherein the mutation at 
position 630 is a tgc to cct and the intron comprises the sequence (SEQ 
ID No. 724): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgttt 
5 ccctgcagacaatgcgagagaatgaatcagaattcaaatatctgcttcac 
tcacggacagaaagactgtttagagtgctttcccgtgtcagaatctcaac 
ccgtttctgtcgtcaaaaaggcgtatcagaaactgtgctacattcatcat 
atcatgggaaaggtgccagacgcttgcactgcctgcgatctggtcaatgt 
ggatttggatgactgcatctttgaacaataaatgatttaaatcaggt 
1 0 atggccctcgatggttatcttccag . 

29. The AAV genome of claim 25, wherein the mutation at 
position 630 is a tgc to tea and the intron comprises the sequence (SEQ 
ID No. 725): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgtttcc 
15 ctgcagacaatgcgagagaatgaatcagaattcaaatatctgcttcactca 
cggacagaaagactgtttagagtgctttcccgtgtcagaatctcaacccgt 
ttctgtcgtcaaaaaggcgtatcagaaactgtgctacattcatcatatcat 
gggaaaggtgccagacgcttgcactgcctgcgatctggtcaatgtggattt 
ggatgactgcatctttgaacaataaatgatttaaatcaggtatggctcacg 
20 atggttatcttccag. 

30. A method for intracellular expression of a mutant Rep 
protein, comprising: 

introducing the recombinant AAV of claim 25 into a host 

cell; and 

25 culturing the cell, under conditions and in which the AAV 

Rep proteins and/or cap proteins are expressed. 

31 . The method of claim 30, wherein the AAV replicates. 

32. The AAV genome of claim 25, wherein the AAV is of 
serotype AAV-1, AAV-3, AAV-3B, AAV-4, AAV-5 or AAV-6. 
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33. A method of titering virus by a method designated tagged 
replication and expression enhancement, comprising: 

(i) incubating host cells with a reporter virus vector 
and with a titering virus of unknown titer, wherein a titering virus 

5 increases or decreases the output signal from the reporter virus; and 

(ii) measuring the output signal of the reporter virus 
and determining the titer of the reporter virus; and 

(ii) determining the titer of the titering virus by 
comparing the titer of the reporter virus in the presence and absence of 
10 the titering virus. 

34. A process for the production of an adeno-associated virus 
(AAV) protein or a recombinant AAV having a predetermined property, 
comprising: 

(a) producing a population of sets of nucleic acid molecules that 
15 encode modified forms of a target protein; 

(b) introducing each set of nucleic acid molecules into host cells 
and expressing the encoded protein, wherein the host cells are present in 
an addressable array; 

fc) individually screening the sets of encoded proteins to identify 
20 one or more proteins that have activity that differs from the target 
protein, wherein each such protein is designated a hit; 

(d) modifying the nucleic acid molecules that encode the hits, to 
produce a set of nucleic acid molecules that encode modified hits, 
wherein the nucleic acid molecules comprise rAAV vectors; 
25 (e) introducing the each set of nucleic acids that encode the 

modified hits into cells; and 

(f) individually screening the sets of cells that contain the nucleic 
acid molecules that encode the modified hits to identify one or more cells 
that encodes a protein that has activity that differs from the target protein 



WO 03/018820 



PCT/IB02/04087 



-87- 

and has properties that differ from the original hits, wherein each such 
protein is designated a lead. 

35. The process of claim 34, wherein the cells are eukaryotic 
cells that are transduced with the vectors. 
5 36. The method of claim 35, wherein at step (f) the titer of the 

viral vectors in each set of cells is determined. 

37. The method of claim 36, wherein the target protein is a 
protein involved in viral replication. 

38. The method of claim 37, wherein the target protein is a Rep 
10 protein. 

39. The AAV mutant Rep protein of claim 6 that binds to a 
sequence from a papillomavirus, oncogene or human immunodeficiency 
virus (HIV) with different affinity from a wild-type AAV Rep protein. 

40. A fusion protein, comprising the tat protein of HIV and the 
15 mutant Rep protein of claim 39. 

41 . The fusion protein of claim 40, wherein the HIV is HIV-1 . 

42. A pharmaceutical composition, comprising the protein of 
claim 39 in a pharmaceutical^ acceptable carrier. 

43. A recombinant adeno-associated virus (rAAV) that encodes 
20 a mutant Rep protein that has increased activity, wherein increased 

activity of a Rep protein is manifested as an increased titer of virus upon 
introduction and replication in a host cell compared to the titer of virus 
upon introduction and replication of a wild type Rep gene. 

44. A mutant AAV Rep protein that has increased activity, 

25 wherein increased activity of a Rep protein is manifested as an increased 
titer of virus upon introduction and replication in a host cell compared to 
the titer of virus upon introduction and replication of a wild type Rep 
gene. 
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45. A nucleic acid molecule that encodes that mutant Rep 
protein of claim 44. 

46. A cell, comprising the nucleic acid molecule of claim 45. 

47. A rAAV, comprising the nucleic acid molecule of claim 45. 
5 48. A cell, comprising the rAAV of claim 47. 

49. A method for production of rAAV, comprising: 
introducing the rAAV of claim 47 into a cell under conditions 

whereby the virus replicates to produce encapsulated rAAV. 

50. A method for the production of mutant Rep protein comprising 
10 expressing the nucleic acid molecule of claim 45. 

51 . The method of claim 50, wherein expression is effected in 

vivo. 

52. The method of claim 50, wherein expression is effected in 

vitro. 

15 53. A method for producing Rep protein in a host cell, comprising: 

expressing the protein encoded by the nucleic acid encoding 
the protein of claim 44, wherein the method is performed in vitro or in 
vivo. 

54. The method of claim 53, wherein the nucleic acid is 
20 introduced into a cell. 

55. The method of claim 53, wherein expression is effected in a 
cell-free system. 

56. A method of treating or inhibiting infection by human 
papilloma virus or a human immunodeficiency virus, comprising 

25 administering, to a subject exposed to the virus or infected with the virus, 
a composition containing a rAAV of claim 47. 

57. A nucleic acid molecule encoding the protein of claim 7. 

58. A nucleic acid molecule encoding the protein of claim 8. 

59. A nucleic acid molecule encoding the protein of claim 9. 
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60. 
61. 
62. 
63. 
64. 
65. 
claim 57. 



claim 58. 
10 67. 
claim 59. 

68. 
claim 60. 

69. 

15 claim 61. 

70. 
claim 62. 

71. 
claim 63. 
20 72. 
claim 64. 

73. 

74. 

75. 

25 76. 

77. 
78. 
79. 
80. 



A nucleic acid molecule encoding the protein of claim 10. 
A nucleic acid molecule encoding the protein of claim 1 1 . 
A nucleic acid molecule encoding the protein of claim 12. 
A nucleic acid molecule encoding the protein of claim 13. 
A nucleic acid molecule encoding the protein of claim 14. 
A recombinant AAV comprising the nucleic acid molecule of 



66. A recombinant AAV comprising the nucleic acid molecule of 



A recombinant AAV comprising the nucleic acid molecule of 

A recombinant AAV comprising the nucleic acid molecule of 

A recombinant AAV comprising the nucleic acid molecule of 

A recombinant AAV comprising the nucleic acid molecule of 

A recombinant AAV comprising the nucleic acid molecule of 

A recombinant AAV comprising the nucleic acid molecule of 

A cell, comprising the recombinant AAV of claim 65. 
A cell, comprising the recombinant AAV of claim 66. 
A cell, comprising the recombinant AAV of claim 67. 
A cell, comprising the recombinant AAV of claim 68. 
A cell, comprising the recombinant AAV of claim 69. 
A cell, comprising the recombinant AAV of claim 70. 
A cell, comprising the recombinant AAV of claim 71 . 
A cell, comprising the recombinant AAV of claim 72. 
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81 . A method for intracellular expression of a mutant Rep 
protein, comprising: 

culturing the cell of claim 73 under conditions and in which 
the AAV Rep proteins are expressed. 
5 82. The method of claim 81, wherein the AAV replicate. 

83. A method for intracellular expression of a mutant Rep 
protein, comprising culturing the cell of claim 74 under conditions in 
which the AAV Rep proteins are expressed. 

84. The method of claim 83, wherein the AAV replicate. 

10 85. A method of altering expression of a gene, comprising con- 

tacting the gene with a mutant rep protein that has increased activity, 
wherein increased activity of a Rep protein is manifested as an increased 
titer of virus upon introduction and replication in a host cell compared to 
the titer of virus upon introduction and replication of a wild type Rep 

15 gene. 

86. The method of claim 85, wherein the gene is a viral gene. 

87. The method of claim 85, wherein the gene is a cellular gene. 

88. The mutant protein of claim 6, wherein serotype is AAV-1, 
AAV-2, AAV-3, AAV-3B, AAV-4, AAV-5 or AAV-6. 

20 89. The protein of claim 44, wherein the mutation is at a residue 

corresponding to one or more of residues 350, 462, 497, 517, 542, 548, 
598, 600 and 630 of AAV-2. 

90. The mutant protein of claim 89, wherein serotype is AAV-1, 
AAV-2, AAV-3, AAV-3 B, AAV-4, AAV-5 or AAV-6. 

25 91 . The AAV mutant Rep protein of claim 44 that binds to a 

sequence from a papillomavirus, oncogene or human immunodeficiency 
virus (HIV) with different affinity from a wild-type AAV Rep protein. 

92. A pharmaceutical composition, comprising the protein of 
claim 91 in a pharmaceutical^ acceptable carrier. 
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93. A pharmaceutical composition, comprising the rAAV of claim 
47 in a pharmaceutical^ acceptable carrier. 
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1 MPGfTEIVIJCVPSDLDEHLPGTSDSFVSWVAEKEWELJPPDSDMDLNLIEQAPLrVAEKLQ 

2 MPGrYEIVirVPSDLDEHLPGXSDSFVNWATKEWELPPDSDKDLNLIEQAPIirVAEKLQ 

3 MPGfTEIVIJn/PSDUJEHIJaXSNSFVNWAEKEWEIJ'PDSDMDPtn^IEQAPLrVAEKtQ 50 

4 MPGFYEIVUCVPSDLDEHLPGXSNSFVNWVAEKEWEIiPPDSDMDPlILIEQAPZjrVAEKLQ 60 

5 MPGFYE I VUCVP SDLDEHLPGXSDS FVSWVAEKEWELPPDSDMDIiNL.1 EQAPLiTVAE KLQ 60 

6 MPGFYEIVIJrVPSDI^GHIJGXSDSFWPWAJ?KEWELPPDSDMDIiNLIEQAPLrVAEKXiQ 

7 MATFYEVIVRVPFDVEEHLPGJSDSFVDWVTGQIWELPPESDLNLTLVEQPQLrVADRIR 
Z ^iTO**-*VP«D***HLPC3IS+SFVsWV*«**WELPP*SD-* + *t.*BQ**LrVA**** 

70 80 90 100 X10 120 

1 RnFI.VQWRRVSK^EALFFVQFEKG£SyFHLHILVETTGVXS>fVLGRFX,SQIRDKLVQTI 

2 RDFLVQWP^VSKAPEALFFVQFEKGfiSyFHLHILVETTGVXSMVLGRFLSQIRDKLVQTI 

3 REFi^WRRVSKAPEALFFVQFEKGSTyFHLHVLIETIGVKSMWGRYVSQIKEKLVTR^ 

4 ^FLVEWRRVSKAPEALFFVQFEKG£rrYFHI^IETIGVJCS^GRYVSQIKEKLVTRI 

5 RE Fi VE WRRVS KAP EAL F FVQFE KGD S YFHLH I LVETVGVXS MWGRYVS Q I KE KL VTR I 120 

6 RD FL TE WRRVS KAPE AL FFVQFEKGES YFHMHVLVETTGVKSMVLGR FLSQIREKLIQR" 120 

7 ^FSSi^ESKFFVQFEKGSErFHLHTLVETSGISSMVLGRYVSQIRAQLVKVV 119 
C R : FL++W***SK**E**FFvQFEKG+:YFH*H:L+ET:G**SMV:GR: :SQI ::*!•*:: * 



60 
60 
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YRGIEPTX/PtWFAVTKrTRNGAGGGNKVypECYIP *|0 



2 raGIEPTLPNWPAVTKXRNGAGGGNKVVDECVIPK^LPKTQPELQWAWTOT^E^SACL 

3 YRGVEPQLPNWFAVTKTRNGAGGGNKVVDDCYIP>T^LPKrQPELQW 180 

4 YRGVEPQLPNWP-AVTKTRNGAGGGNKVVDDCYIPNYLLPKTQPELQWAWT^Q^SACL 180 

5 YRGVSPQLPNWi^VTKTRNGAGGGNKvVTJDCYIPNY^^ 180 

6 YRGXEPriPNWFAVTKTRNGAGGGNKVVDECYIPNYIiPKrQPELQWAWTNMEQ^ACL 180 

7 FQGXEPQINDWVAITKVKK- -GGANKWDSGYIPAYLLPKVQPELQWAWTNLDEyKLiAAZi 177 
C **G:iTP:*»»W»A»TK*****GG*NKVVD:*yiP*YLIiPK*QPEI.QWAWTN*: :Y:*A*1j 

190 200 210 220 230 240 

1 NLAERKRLVAQHIiTHVSQTQEQNKENIiNPNSDAPVIRSKTSARY>IELVGWLVDRGiraEK 240 

2 NLAER^RLVAHIltTHVSOTQEQNKENIiNPNSDAPVIRSICT ^40 

4 
5 
6 



NIJ^RiQlIiVAQHIiTHVSQTQEQNKENIiNPNSDAP VI R5 Kla tnfiLUjnuvuMiiJo^ 
NXJ^RKRLVA^THVSQTQEQNKENLNPNSDAPVIRSKTSARYMELVGWLVDRGirSEK 
NIiAERKRLVAQHLTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDRGirSEK 
NLAERKRLVAQHLTHV5QTQEQNKENQNPNSDAPVIRSKT5ARYMELVGWLVDRGITSEK 
NLAERKRLVAQHLTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDRGITSEK 240 
NLTERKRLVAQHLTHVSQTQEQNKENQ^NSDAPVIRSKTSARYMELVGWiV^GirSEK 240 
NLEERKRLVAQFLAES5QRS -QEAASQREFSADPVIKSfCTSQKYMALVNV)I.VEHGirSEK 236 



7 NLEERKRLVAQFI.AESSQRS-QBAA4>UKr.rs^>e-vxr^P.AJw^ii.-»~-'^ — ~I„~~" 

C NL+ERKBLVA-+I,***SQ***Q****+»**S**PVl*SKTS**YM-LV-WLV* + GirSEK 

250 260 270 280 290 300 

1 QWlQEDQASriSFNAASNSRSQJiCAAIX)NAGKIMAI,TKSAPDYLVGPAPPADIKlOTiyR 

2 QWlQEDQASyiSFNAAS^RSQXJCAALDNAGKIMALTKSAPDYLVGPAPPADIKTORIYR - 

3 QWIQEDQASVISFNAASNSRSQXJCAALDNASKIMSLTKTAPDYLVGSNPPEDIT^IYQ 300 



300 
300 



4 QMIQEDQASyiSFNAASNSRSQXJR^AI^NASKIMSLTKTAPDYLVGSNPPEDIT^RIYQ 

5 Q W I QEDQAS Yl S FNAASNSR S QXiCAALDNAS KIMS LTKT AP DYLVGQNP P ED I S SNR I YR 300 

6 QWIQEDQASYISFNAASWSRSQIIO^NAGKIMSLTKTAPDYLVGC^PVEDISS^IYK 300 

7 QWIQENQESYLSFNSTGNSRSQXJCAAI^NATKIMSLTKSAVDYLVGSSVPEDISKNRIWQ 296 
C QWIQE*Q*SY*SFN***WSRSQXJCAAIiDNA:KIM+LTK:A*DYLVG: :**+DI : :NRI* : 

310 320 330 340 3S0 360 

1 ILEI^GYEPAYAGSVFLGWAQIOlFGKROTIWLFGPArTGKTiraAEAXAHAVPFYGCVNWT 360 

2 ILELNGYDPAYAGSVFIX3WAQKRFGKRNTIWLFGPArTGKT17IAEAXAHAVPFyGCVNOT 360 

3 I LELNGYDPQYAASVFLGWAQKKFGKRNT I WL FGPATTGKTWT AEAXAHAVP FYGCVNWT 360 

4 ILELNGYDPQYAASVFI/SWAQKKFGKROTIWLFGPATTGKTOTAEAXAHAvPFYGCVNVfT 360 

5 I LEMNG YD PQ YAAS VFLGWAQKKFGKRNTI WL FGPATTGKTNT AEAXAHAVP FYGCVNWT 360 

6 ILEI^GYDPQYAASVFLGWATKKFGKRNTIWLFGPArrGKXOTAEAXAHTVPFYGCVNWT 360 

7 IFEMNGYDPAYAGSILYGWCQRSFinCRjrrvWLYGPArrGKTNXAEAXAErVPFyGCVNWT. 356 
C I*E+NGY*P:YA:S»**GW*«* : F*KRNT»WL*GPATTGKTWIAEAXAH+VPFyGCVNWT 

FIG. 3A 



WO 03/018820 



PCT/IB02/04087 



370 380 390 400 410 420 

1 NENFPFMDCTOKMVIWWEEGiCMT^ 420 

2 NEJNFP FNDC VDKMVI WWEEGiCMTAKWE^AKAI LGGS KVRVDQKC KSS AQXD PTP VI VTS 420 

3 NENFPFOTCVDKMVIWWEEGiCMTAKVVESA^ 420 

4 NENFPFNDCTOKMVI&^EGiOTAKVVESAK^^ 420 

5 NEOTPF^CVDKKVIWWEEGXOTAKVVES 420 

6 NENFPFOTCVDKMVIWWEEGKMTAKVVE5AKAILGGSKTOVDQKCK5SAQ 420 

7 NENFPFNDCVDKML I WWEEGJCMTNKWESAKAI LGGS KVRVDQKCKSSVQXDS TPVIVT5 416 
C NENFP FNDC VDKM * IfcfWEEGXMT * KVVESAKAILGGS KVRVDQKC KSS * QX + * TPVIVTS 

430 440 450 460 470 480 

1 NITCMCAVXZ>GNSTTFEHQQPLQDRMFKFEL!TRRL 4 80 

2 NTNafCAVXBGNSTTFEHQQPLQDRMFKFELrRRLEHDFGiCVrKQEVKEFFRWAQDHVTC 480 

3 OTNZtfGAVIDGNSTTFEHQQPLQDRMFKFELra 480 

4 OTNftfCAVXSGNSTTFEHQQPLQDRMFKFELrRRLDro 480 

5 NTNWCAVXSGNSTTFEHQQPLQDRMFKFELr^ 480 

6 NTNMCAVXDGNSTTFEHQQPLQDRMFKFELrRRLDHDFGiCVT^ 480 

7 zmiMCVVVDGNSTTFEHOQPI^DRMFKFELrKRLPPDFGJCirKQEVKDF 476 
C OTNMC*V*DGNSTTFEHQQPI#*DRMFKFELr+RL : *DFGJC*TKQEVK+FF*WA :***+: V 

490 500 510 520 

1 AHEFYVRJCGGANKRPAPDDADK5EPKRA - CPSVADPSTSDAEG 522 

2 AHEFYVRJCGGANKRPAPBDADKSEPKRA C PS VAD PS TSD AEG 522 

3 AHE**YVRJCGGAKKRPASNDADVSEPKRQ CTS LAQPTTSDAEA 522 

4 AHEFYVKJCGGAKKRPASNDADVSEPKRQ - - - CTSLAQPTTSSAZA 522 

5 THEFYVPiCGGARKRPAPOTADISEPKRA - CPSVAQPSTSCAEA 522 

6 EHEFYViOCGGAKKRPAPSDADISEPKRV - RESVAQPSTSDAEA 522 

7 THEFKVFRELAGTKGAEXSLKRPLGDVT^ 536 
C :HEF*V+***A: ***A: + : * : * :* :***A* : 

530 540 550 560 570 580 

1 APVDFADRYQNKCSRHAGMLQMLFPCKTCERMNQNFNICFTHGTRDCSECFP* -GVSESQ 580 

2 APVDFABRYQNKCSRHAGMLQMLFPCKTCERMNQNFNICFTHGTRDCSECFP - -GVSESQ 580 

3 P-ADYADRYQNKCSRHVGMNLMLFPCKTCERMNQISNVCFTHGQRDCGECFPGMSESQPV 581 

4 P -ADYADRYQNKCSRHVGMNLMLFPCKTCERMNQISNVCFTHGQRDCGECFPGMSESQPV 581 

5 P - VDYADRYQNKCS RHVGMNLMLFPCRQCERMNQNVD I C FTHGVMDCAECF P - VSESQPV 580 

6 S - INYADRYQNKCSRHVGMNLMLFPCRQCERMNQNSNICFTHGQKDCLECFP - - VSESQP 579 

7 RP LNWNS RYDCKCD YHAQFDNI SNKCDE CEYLNRGKNGC I CHNVTHCQ I CHG 588 

C : : : + :**RY**KC**K:**: :****C: :CE**N*: t*:C**H*: :*C.*C**. .::+::: 

590 600 610 620 

1 PVVRKRTYRKLCAIHHLLGRAPEIACSACDLVNVDLDDCVSEQ 623 

2 PVVRKRTYRKLCAIHHLLGRAPEIACSACDLVNVDLDDCVSEQ 623 

3 SVVKKKTYQKLCPIHHILGRAPEIACSACDLANVDLDDCVSEQ 624 

4 SVVKKKTYQKLCPXHHILGRAPEIACSACDIJUA7DIJ3DCVSEQ 624 

5 SWRKRTYQKliCPIHHIMGRAPEVACSACELANVDLDDCDMEQ * 23 

6 VS WKKAYQKLCYIHHIMG - KVPDACTACDLVNVDLDDC I FEQ 621 

7 IPPWEKENLSDFGDFDDANKEQ 610 

C :+*:*:++:***:***:: :**+**+*: **D*DD* : : EQ 

FIG. 3B 
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SEQUENCE LISTING 

<110> Vega, Manuel 

Drittanti,' Lila 
Flaux, Marjorie 

<120> MUTANT RECOMBINANT ADENO -ASSOCIATED VIRUSES 

<130>.37851-912PC 

<140> To Be Assigned 
<141> Herewith 

<150> 60/315,382 
<151> 2001-08-27 

<160> 735 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 4 GCT 



<400> 1 



Thr 


Ala 


Gly Ala 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 


1 






5 










10 






15 


Glu 


His 


Leu Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val Ala Glu 






20' 








25 








30 


Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu He 




35 








40 










45 


Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp Phe Leu 




50 








55 










60 




Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe Phe Val 


65 








70 










75 




80 


Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu Val Glu 






85 








90 






95 


Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu Ser Gin He 






100 








105 








110 


Arg 


Glu 


Lys Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu Pro Thr Leu 






115 








120 










125 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 




130 






135 










140 




Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 


145 






150 










155 




160 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 








165 






170 






175 


Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 






• 180 










185 








190 


Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 






195 








200 








205 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 






215 










220 




Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


225 








230 










235 




240 


Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 






245 








250 






255 
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Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 * ~ 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 .. 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 ~ 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 * 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg. Pro Ala 

485 490 " 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 2 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 4 GCT 
<400> 2 

Thr Ala Gly Ala Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260. 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * ' 310 315 ~ 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 * 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ^ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 3 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 10 GCG 



<400> 3 




















Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Ala Val Pro 


Ser Asp Leu Asp 


1 




5 










10 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val Asn 


1 rp vai iiia ijiu 






20 








25 




J u 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met Asp 


Leu Asn Leu He 


35 










40 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin 


Arg Asp Phe Leu 


50 










55 






oU 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu Ala 


Lieu irne rns vai 


65 




70 










on 
0 u 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met His 


vai Lieu vai w?iu 






85 










90 




Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Lieu ber oin us 




100 














Arg Glu 


Lys 


Leu *Ile 


Gin 


Arg 


lie 


Tyr 


Arg Gly lie 


uiu xrro inr jjcu 


115 










±z u 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly 


Aia t^iy \a±y Ksiy 


130 


















Asn Lys 


Val 


Val Asp 


Glu 


Cys 


Tyr 


lie 


Pro Asn Tyr 


Lieu Lieu Jrro Liys 










150 








155 


160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met 


Glu Glii Tyr Leu 








165 








170 


175 


Ser Ala 


C^s 


Leu Asn 


Leu 


Thr 


Glu 


Arg 


Lys. Arg Leu 


Val Ala Gin His 




180 










185 




190 


Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn Lys 


Glu Asn Gin Asn 




195 










200 






205 


Pro Asn 


Ser 


Asp Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr 


Ser Ala Arg Tyr 


210 










215 






220 




Met Glu 


Leu 


Val Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr Ser Glu Lys 


225 








230 








235 


240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe Asn Ala Ala 






245 










250 


255 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 






260 










265 




270 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val Gly Gin Gin 




275 










280 






285 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He Leu Glu Leu 


290 








295 






300 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp Ala 


305 




310 








315 


320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe Gly Pro Ala 




325 










330 


335 


Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His Thr Val Pro 




340 










345 




350 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro Phe Asn Asp 


355 










360 






365 


Cys Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys Met Thr Ala 


370 








375 






380 




Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser Lys Val Arg 
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385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Fro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ' 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520. 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 • . - 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 4 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 10 GCG 
<400> 4 

Thr Ala Gly Phe Tyr Glu He Val He Ala Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 ~ 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 * 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 
165 170 175 



WO 03/018820 



PCT/IB02/04087 



6- 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260. 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr*Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455' 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ' 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 5 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 20 GCC 
<400> 5 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 - 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 * 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 " 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

£ro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 . 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 " 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 " ~ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 6 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 20 GCC 
<400> 6 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 ' 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 * 135 14 0 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 ~* 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
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305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 lb 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 4 25 43 0 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

a r- r- Add 



450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu val 
465 ^ ~ 470 475 «BU 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 S05 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 7 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 22 GCT 



10 15 
Phe Val Asn Trp Val Ala Glu 
30 

Asp Met Asp Leu Asn Leu He 
45 

Lys Leu Gin Arg Asp Phe Leu 
60 

Pro Glu Ala Leu Phe Phe Val 

75 80 
His Met His Val Leu Val Glu 
90 95 
Gly Arg Phe Leu Ser Gin He 
110 

Arg Gly He Glu Pro Thr Leu 
125 

Arg Asn Gly Ala Gly Gly Gly 
140 

Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Thr Asn Met Glu Gin Tyr Leu 
165 L ' 170 175 



<400> 7 












Val He 


Thr Ala 


Gly 


Phe 


Tyr 

5 


Glu 


He 


1 

Glu His 


Leu 


Pro 


Gly 


Ala 


Ser 


Asp Ser 






20 






25 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


65 






70 




Tyr Phe 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 








S5 






Val Leu 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 




100 








105 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie Tyr 


US 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 


130 








135 


Tyr He 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Ala Trp 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 
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Ser 


Ala 


Cys 


Leu 


Asn Leu Thr 


Glu Arg Lys Arg 


Leu Val Ala Gin His 






180 




185 


190 


Leu 


Thr 


His 


Val 


Ser Gin Thr 


Gin Glu Gin Asn 


Lys Glu Asn Gin Asn 






195 






200 


205 


Pro 


Asn 


Ser 


Asp Ala Pro Val 


He Arg Ser Lys 


Thr Ser Ala Arg Tyr 




210 






215 




220 


Met 


Glu 


Leu 


Val 


Gly Trp Leu 


Val Asp Lys Gly 


He Thr Ser Glu Lys 


225 








230 


235 


240 


Gin 


Trp 


He 


Gin Glu Asp Gin 


Ala Ser Tyr He 


Ser Phe Asn Ala Ala 








245 


250 


255 


Ser 


Asn 


Ser 


Arg 


Ser Gin He 


Lys Ala Ala Leu 


Asp Asn Ala Gly Lys 








260 




265 


270 


lie 


Met 


Ser 


Leu 


Thr Lys Thr 


Ala Pro Asp Tyr 


Leu Val Gly Gin Gin 






275 






2B0 


285 


Pro 


Val 


Glu 


Asp 


He Ser Ser 


Asn Arg He Tyr 


Lys He Leu Glu Leu 




290 




295 




300 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr 


Ala Ala Ser Val 


Phe Leu Gly Trp Ala 


305 


310 


315 


320 


Thr 


Lvs 


Lys 


Phe 


Gly Lys Arg 


Asn Thr He Trp 


Leu Phe Gly Pro Ala 






325 


330 


335 


Thr 


Thr 


Gly 


Lys 


Thr Asn He 


Ala Glu Ala He 


Ala His Thr Val Pro 






340 




345 


350 


Phe 


Tvr 


Gly 


Cys 


Val Asn Trp 


Thr Asn Glu Asn 


Phe Pro Phe Asn Asp 




355 




360 


365 


Cvs 


Val 


Asd 


Lys 


Met Val He 


Trp Trp Glu Glu 


Gly Lys Met Thr Ala 


370 


375 




380 


Lys 


Val 


Val 


Glu Ser Ala Lys 


Ala He Leu Gly 


Gly Ser Lys Val Arg 


385 








390 


395 


400 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser 


Ser Ala Gin He 


Asp Pro Thr Pro Val 






405 


410 


415 


lie 


Val 


Thr 


Ser 


Asn Thr Asn 


Met Cys Ala Val 


He Asp Gly Asn Ser 








420 




425 


430 


Thr 


Thr 


Phe 


Glu 


His Gin Gin 


Pro Leu Gin Asp 


Arg Met Phe Lys Phe 






435 






440 


445 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His Asp Phe Gly 


Lys Val Thr Lys Gin 




450 






455 




460 


Glu 


Val 


Lys 


Asp 


Phe Phe Arg 


Trp Ala Lys Asp 


His Val Val Glu Val 


465 




470 


475 


480 


Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys Gly Gly Ala 


Lys Lys Arg Pro Ala 










485 


490 


495 


Pro 


Ser 


Asp 


Ala Asp He Ser 


Glu Pro Lys Arg 


Val Arg Glu Ser Val 






500 




505 


510 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala Glu Ala Ser 


He Asn Tyr Ala Asp 






515 




520 


525 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg His Val Gly 


Met Asn Leu Met Leu 


530 






535 




540 


Phe 


Pro 


Cys 


Arg 


Gin Cys Glu 


Arg Met Asn Gin 


Asn Ser Asn He Cys 


545 




550 


555 


560 


Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys Leu Glu Cys 


Phe Pro Val Ser Glu 








S65 


570 


575 


Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys Lys Ala Tyr 


Gin Lys Leu Cys Tyr 








580 




585 


590 


He 


His 


His 


He Met Gly Lys 


Val Pro Asp Ala 


Cys Thr Ala Cys Asp 






595 






600 


605 


Leu 


Val 


Asn 


Val 


Asp Leu Asp 


Asp Cys He Phe 


Glu Gin 




610 






615 




620 



<210> 8 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep68 22 GCT 

Tnr°Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro G !y Ala Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 

tin Phe Glu Lys Gly G?« Ser Tyr Phe His Met His Val Leu Val Glu 

qc 90 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 
200 105 ±±u 



Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 
Pro Asn Trp" Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
Asn Lys Val Val Asp Glu £ys Tyr He Pro Asn Tyr Leu Leu Pro Lys 



130 "5 1« 

Lys 

Tur Gin Pro Glu Leu G?n Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

ISO 185 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

-toe 200 
Pro Asn III Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

Met G^u Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 " J 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

560 265 « /u 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 2ob 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

Asn lly Tyr Asp Pro Gin Tyr JU« Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 J -- 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

* - 360 365 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 
Cys Val Asn Trp Thr 

Cys Val Asp" Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

"?7Q 375 380 

L ys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
, ; fl c 390 395 

III Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

4 05 4 3» 0 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He. Asp Gly Asn Ser 

420 425 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

- — j. 440 44d 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe. Gly Lys Val Thr Lys Gin • - ( 
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, n 455 460 

Glu Vai Lye Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
A * 470 475 ** ow 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 3XU 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 9 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep7B 29 GCG 

^hr°Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Ala Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

ic 40 ^ 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

35 90 *° 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 iJ,u 

Arg Glu Lys Leu He' Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 
Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1/5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 i8s 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

19 S 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

ooc 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 - 



lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 

Glu Asp He Ser Ser Asn Arg He Tyr Lys 
q 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 31° 3 



Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly Cys Val As* Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys Val III Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
III A sp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
He Val Thr Ser As! Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
Thr Thr Phe G^u His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
Glu Leu Thr Arg Arg Leu Asp "is Asp Phe Gly Lys Val Thr Lys Gin 



Glu Val Ly 8 Asp Phe Phe Arg Trp Ala Lys Asp Sis Val Val Glu Val 



S£ His Glu Phe Tyr Vel Lys Lys Gly Gly Ala. Lys Lys Arg Pro Ala 



490 



Pro Ser Asp Ala ill He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

Ala Gin Pro III Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

^ Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

Phe Pro Cys Arg Gin Cys III Arg Met Asn Gin Asn Ser Asn He Cys 
550 " 3 
Gin Lys Asp Cys Leu Glu 
565 f70 
Ser Val Val Lys Lys Ala 

He His His III Met Gly Lys Val III Asp Ala Cys Thr Ala Cys Asp 



Ser Gin Pro Val III Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 



Ihe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

Tyr 
Ala 
Phe 

„. ._ . 6is 620 



Leu Val HI Val Asp Leu Asp Asp Cys He Phe Glu Gin 



600 



<210> 10 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 29 GCG 



Tnr 0 Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
G L His Leu Pro Gly He Ser Asp Ser Phe Val Asn Ala Val Ala Glu 
Lys Glu Trp G?u Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 
Glu Gin IL Pro Leu Thr Val aL Glu Lys Leu Gin Arg Asp Phe Leu 
Thr Glu Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 
tin Phe Glu Lys Gly G°lu Ser Tyr Phe His Met His Val Leu Val Glu 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
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105 110 
Arg Glu Lys Leu He Gin Arg II. Tyr Arg Gly Xle Glu Pro Thr Leu 

Pro. Asn S *ne Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

Asn Lys Val Val Asp Glu Cys Tyr He Pre Asn Tyr Leu Leu Pro Lys 

T nr Gin Pro Glu Leu "in Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 



185 



Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 



Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 



Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 



lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 



Pro Val III Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 



2 95 300 

Asn SJ Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys Tnr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
Lys Kl Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
Va! Asp Gin Lys Cys lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
He Val Thr Ser til Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
Glu Leu Tnr Arg Arg Leu Asp Bis Asp Phe Gly Lys Val Thr Lys Gin 
Glu vll Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
HI His Glu Phe Tyr v2 Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
Pro Ser Asp Ala As P He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
Ala Gin Pro III Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

Arg Leu Ala Arg Gly His Ser Leu 
530 53S 



<210> 11 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 38 GCG 
<400> 11 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Ala Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

Z60 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
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4 cc 460 
Glu VaS Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
a£e 470 *xio 

all His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
495 490 



Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 



535 540 
Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

Pne Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
lie His His III Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 



<210> 12 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 38 GCG 

THr°Ala 2 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Ala Pro Asp Ser Asp Met Asp Leu Aan Leu He 

-ar 40 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr gL Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

gL Phe Glu Lys Gly llu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

Pro Asn Trp" Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Tnr Gin Pro Glu Leu III Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 -L5*u 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

■toe 200 20b 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

. A 215 2<2U 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 
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Oln Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 2 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

oq 0 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

• Mr 310 

Thr Lye Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

" 325 330 ■*- 3:> 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370' 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 «. 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

43c 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Aqn ~ 455 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4£c 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 , « 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 13 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> ^ _ 

<223> Mutant rep protein: rep78 39 GCA 

Thr°Ali 3 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Ala Asp Ser Asp Met Asp Leu Asn Leu He 
-- 40 45 



Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ^ 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 



SS ™ 
Gin Phe Glu Lys Gly Git 

8 5 -** w 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 



Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 90 - 
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100 105 H° 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

3 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 l' 5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 19° 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arcj Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

* 530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
580 585 590 
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Ile His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 14 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 39 GCA 

Thr°Ala 4 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

i 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Ala Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 

u Trp Arg Arg Val Ser Lys Ala Pro Glu Al 
65 70 75 80 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

ISO 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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375 38 ^ 
Lys 111 Val Gl« Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

III Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 *±j-~> 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Oly Asn Ser 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

.-r 440 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Oly Lys Val Thr Lys Gin 

Glu vll Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
a *rc 470 * 

III His Glu Phe Tyr Val Lys Lys Gly Oly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 15 
<211> 621 
<212> PUT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 53 GCT 

Thr°Ala 5 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
Thr llu Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 
Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 . 

Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

Pro Asn TTP Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

Asn Lys Val Val Asp Glu £ys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
i a c 150 15b 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

"~ 155 170 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

Leu Thr His vll Ser Gin Thr Gin lit Gin Asn Lys Glu Asn Gin Asn 

195 200 AKJO 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

'iiri 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 ' 235 



425 430 
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Gln Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

Pro Val III Asp lie Ser Ser. Asn Arg He Tyr Lys lie Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Tor Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
325 330 



Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 
340 345 " 

Gly Cys Val Asn Trp Thr 
355 , 360 

Asp Lys Met Val He Trp 

Lys vll Val Glu Ser Ala Lys Ala He Leu Gly Qly Ser Lys Val Arg 



140 345 " v . 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



Hi Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 



405 410 
lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn ser 

Thr Thr Phe g!u His Gin Gin Pro ill Gin Asp Arg Met Phe Lys Phe 

Glu Leu Thr Arg Arg Leu Asp sis Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

^_ 470 t 

fflu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

a o c 490 ~ 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

Ala Gin Pro ler Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 

Arg Tyr 111 Asn Lys Cys Ser Arg His Val Gly Met Asa Leu Met Leu 



Phe III Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

ine Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 J _ 

ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

con 5 85 oxv 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 bUD 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 * 15 620 

<210> 16 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<220> . ^ ___ 

<223> Mutant rep protein: rep68 53 GCT 

;nr°£la 6 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

55 60 
Glu Ale 

„ - - 70 75 80 



50 55 ou 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

70 75 ou 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 



Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

w 115 120 12b 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 1*0 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
IAS 150 155 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



165 — - ~ 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 1 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 20S 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 - i ' 35 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 



170 175 



340 ---- 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lye Phe 

435 440 "5 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 ilu 



470 475 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<,210> 17 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 59 GCG 

Thr°Ala 7 Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Ala Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 3 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO ^ 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 l' 5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

1«0 1B5 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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380 

lie Leu Gly Gly Ser Lys Val Arg 
395 400 
Ala Gin lie Asp Pro Thr Pro Val 

410 415 
Cys Ala Val He Asp Gly Asn Ser 
425 430 
Leu Gin Asp Arg Met Phe Lys Phe 
445 

Asp Phe Gly Lys Val Thr Lys Gin 
460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 .495 
Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser He Asn Tyr Ala Asp 
525 

His Val Gly Met Asn Leu Met Leu 
540 

Met Asn Gin Asn Ser Asn He Cys 
555 560 
Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 
605 

Cys He Phe Glu Gin 
620 

<210> 18 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 59 GCG 
<400> 18 

si ir vYtt* t*vt* Glu He Val He 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
45 

Glu Lys Ala Gin Arg Asp Phe Leu 
60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 6° 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 
125 

Thr Arg Asn Gly Ala Gly Gly Gly 
140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 





370 






375 


Ala 


Lys 


Val 


Val 


Glu 


Ser Ala Lys 


385 








390 


Ser 


Val 


Asp 


Gin Lys 


Cys Lys Ser 
405 


He 


Val 


Thr 


Ser 


Asn Thr Asn 


Met 








420 






Thr 


Thr 


Phe 


Glu 


His Gin Gin 


Pro 




435 






440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp 


His 




450 






455 




Glu 


Val 


Lys 


Asp 


Phe Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 










485 




Pro 


Ser 


Asp 


Ala 


Asp He Ser 


Glu 






500 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala 






515 






520 


Arg Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg 




530 






535 




Phe 


Pro 


Cys 


Arg 


Gin Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His Gly 


Gin Lys Asp 


Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys 








580 






He 


His 


His 


He 


Met Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn Val 


Asp Leu Asp 


Asp 




610 






615 





Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 x 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Ar 9 Leu Val Ala Gin His 

180 J-^ u 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

iqc 200 20i> 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 
210 215 220 

Glu - 

III Trp lie Gin Glu AsJ Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 



Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 



245 250 
Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

57c 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

*5 ort * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Tnr Lys Lys Phe Gly L^s Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 



Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 
340 345 ?? 

Cys Val Asn Trp Thr 

355 360 . 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



Phe Tyr Gly Cys Val Asn Trp Thr A^n Glu Asn Phe Pro Phe Asn Asp 



, 7n 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 « 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Acr> _ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

acc 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ;> - LU 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 19 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> _ ^ A __ 

<223> Mutant rep protein: rep78 64 GCT 

^hr°Xla 9 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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Lys «- Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu iXe 
Glu GXn aL Pro Leu Thr Val AXa Glu Lys Leu Gin Arc, Asp Phe Ala 
Thr Glu Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 
Gin Phe Glu Lys Gly GXu Ser Tyr Phe His Met His Val Leu Val Glu 
Thr Thr Gly val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
Arg Glu Lys Leu He Gin Arg XI. Tyr Arg Gly He GXu Pro Thr Leu 
Pro Asn £ Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
ten Lys val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
Thr Gin Pro Glu Leu GXn Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
Pro Asn III Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
Met Glu Leu Val Gly Trp Leu Val Asp Lys GXy IXe Thr Ser Glu Lys 
III Trp He Gin Glu As P Gin Ala Ser Tyr He Ser Phe Asn AXa Ala 
S er Asn Ser Arg Ser Gin He Lys AXa Ala Leu Asp Asn Ala GXy Lys 
He Met Ser Leu Thr Lys Thr AXa Pro Asp Tyr Leu VaX GXy GXn GXn 
Pro VaX Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



290 if.f. -, = al - o«t- val Phe Leu Gly Trp Ala 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser val Fne u * 32Q 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys Val As P Lys Met Val lie Trp Trp GXu GXu GXy Lys Met Thr AXa 
Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
III Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
He val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
Tbr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



Glu Leu Thr Arg Arg Leu Asp til Asp Phe Gly Lys vii Thr Lys Gin 



460 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys *jp His Val Val Glu Val 
SJ His GXu Phe Tyr VaX Lys Lys GXy Gly Ala Lys Lys Arg Pro Ala 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 



500 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 
Arg Tyr III Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 



Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

Ser Gin Pro Val III Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

cqc 600 1; 

Leu Val Asa Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 20 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 64 GCT 

Tnr°Ala°Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

G L His Leu Pro G?y He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp 1L Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Glu Gin aL Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Ala 

Thr llu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

"in Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 



Leu Thr His Va£ Ser Gin Thr Gin gIu Gin Asn Lys Glu Asn Gin Asn 



200 205 



Pro Asn TrP Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
Thr Gin Pro Glu Leu "in Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

• " ~ lob 

Thr Gin 
200 
Val lie 
215 

Leu Val 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
Ser Asn Ser Arg III Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
Pro val llu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 



Met III Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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3°° 

290 , 1 „, aor- val Phe Leu Gly Trp Ala 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Pne y * ^ 

52 Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
Th r Thr Gly Lys Tnr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Pne Tyr Gly £ Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys Val K Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
Va! Asp Gin Lys Cys Lys Ser Ser Ala Gin Xle Asp Pro Tnr Pro Val 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
Tbr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
Clu His Glu Phe Tyr SS Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
Pro ser Asp Ala As P He Ser Glu Pro Lys Arg Val Ar 9 Glu Ser Val 
GXn Pro III Thr Ser Asp Ala Glu Ala Ser Xle Asn Tyr Ala Asp 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 21 
<211> 62X 
<212> PRT 

<2X3> Artificial Sequence 

lllll Mutant rep protein: rep78 74 GCG 

^Al^Gly Phe Tyr Glu Xle Val Xle Lys Val Pro Ser Asp Leu Asp 
Glu His Leu Pro Gly Xle Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu Xle 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
Thr Glu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 



Sn Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin Xle 
^ Gl u Lys Leu Xle Gin Arg He Tyr Arg Gly Xle Glu Pro Thr Leu 
Pro Asn TrP Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
iy°s Val Val Asp Glu Cys Tyr Xle Pro Asn Tyr Leu Leu Pro Lys 



145 150 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 l 7b 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

1B0 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
195 200 205 



Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 
210 215 220 
Glu Leu Val Gly Trp 
225 230 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 



210 — — - 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
230 235 240 



245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala. Ala Leu Asp Asn Ala Gly Lys 

260 2SS 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 230 2 95 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

305 3 10 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 33 0 33 f 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys- Val Arg 
305 390 395 4°° 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 ** u 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
505 510 



Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 6 2 0 



<210> 22 
<211> 536 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 74 GCG 
<400> 22 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pre Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 * ~ 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val Xle Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 * 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 ~ 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
420 425 430 
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Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 

Ala Arg Gly His Ser Leu 
535 



<210> 23 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 86 GCG 



<400> 23 
Thr Ala Gly 

i 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


Lys Val Pro 
10 


Ser Asp Leu Asp 
15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val Asn 


Trp Val Ala Glu 








20 








25 




30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met Asp 


Leu Asn Leu He 




35 










40 






45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin 


Arg Asp Phe Leu 


50 










55 






60 


Leu Phe Phe Val 
80 


Thr 
65 


Glu 


Trp 


Arg 


Arg 


Val 
70 


Ser 


Lys 


Ala 


Pro Glu Ala 
75 


Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 


Phe 


His Met His 


Val Leu Val Glu 








85 










90 


95 


Thr 


Thr 


Gly: 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Leu Ser Gin He 






100 








105 




110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly He 


Glu Pro Thr Leu 




115 










120 






125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 






140 


Leu Leu Pro Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


145 






150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met 


Glu Gin Tyr Leu 








165 






170 


175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg Leu 


Val Ala Gin His 






180 










185 




190 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin Asn Lys 


Glu Asn Gin Asn 
205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr 


Ser Ala Arg Tyr 




210 








215 






220 


Thr Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He 


225 








230 








235 


240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe Asn Ala Ala 








245 








250 


255 


Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala Leu Asp 


Asn Ala Gly Lys 
270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val Gly Gin Gin 






275 








280 






285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He Leu Glu Leu 



Thr Thr 

Glu Leu 
450 
Glu Val 
465 

Glu His 

Pro Ser 

Ala Gin 

Arg Leu 
530 
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290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala lie Ala His Thr Val Pro 

340 345 . 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
3B5 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * 470 475 460 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 - 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 24 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 86 GCG 
<400> 24 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 _ 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 ~ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 25 
<211> 621 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 68 GCC 
<400> 25 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 * 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Ala Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 " 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 * 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 ~ 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
420 425 430 
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Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys Phe 






435 










440 




445 




Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp Phe Gly Lys Val 


Thr Lys Gin 




450 










455 






460 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His Val 


Val Glu Val 


465 










470 








475 


AflO 
*ao\J 


Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg Pro Ala 










485 










490 


495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu Ser Val 








500 










505 




510 


Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu Ala Ser He Asn 








515 










520 




525 




Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


His Val Gly Met Asn 


Leu Met Leu 


530 










535 






540 


Asn He Cys 


Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


Asn Gin Asn Ser 


545 










550 








555 


560 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu Glu Cys Phe Pro 


Val Ser Glu 










565 










570 


575 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu Cys Tyr 








580 








585 




590 


lie 


His 


His lie Met Gly Lys Val 


Pro Asp Ala Cys Thr 


Ala Cys Asp 






595 










600 




605 




Leu 


Val 


Asn Val Asp Leu Asp Asp 


Cys 


He Phe Glu Gin 






610 










615 






620 




<210> 26 


















<211> 536 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant rep protein: rep 68 


88 GCC 




<400> 26 


















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val Pro Ser 


Asp Leu Asp 


1 






5 










10 


15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val Asn Trp 


Val Ala Glu 








20 






25 




30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met Asp Leu 


Asn Leu He 




35 










40 




45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin Arg 


Asp Phe Leu 




50 










55 






60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu Ala Leu 


Phe Phe Val 


65 






70 








75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Ala 


Phe 


His Met His Val 


Leu Val Glu 








85 










90 


95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe Leu 


Ser Gin He 






100 








105 




110 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 


Arg Gly He Glu 


Pro Thr Leu 




115 










120 




125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr Leu 


Leu Pro Lys 


145 








150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met Glu 


Gin Tyr Leu 










165 






170 


175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg Leu Val 


Ala Gin His 






180 










185 




190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn Lys Glu 


Asn Gin Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr Ser 


Ala Arg Tyr 
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„et Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
52 Trp He Gin GXu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
Ser Asn Ser Arg Ser Gin- He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
Xle Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
Pro Val Glu Asp He Ser Ser Asn Ars He Tyr Lys He Leu Glu Leu 
Asn Gly Tyr Asp Pro Gin Tyx Ala Ala Ser Val Phe Leu Gly Trp Ala 
52 Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
T nr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly g! Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys Val A S s P Lys Met Val He Trp Trp Glu Glu Gly Lys Me, Thr Ala 
Ly s 52 Val Glu Ser Ala Lys *le *■» «J ^ S ~ ^ ^ X? 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
^ Thr Phe Glu His Gin Gin Pro Leu Gin Asp Ar 9 Met Phe Lys Phe 
Olu Leu Thr Arg Ar 9 Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
Olu vfl Lys Asp Phe Phe £ Trp Ala Lys Asp His Vai Val Glu Val 
ffi His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
Pro ser Asp Ala SJ He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
Ma cm Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



515 

Arg Leu Ala Arg Gly His Ser Leu 
530 5Ji> 

<210> 27 

<211> $21 

<212> PRT 

<213> Artificial Sequence 



Hill Mutant rep protein: rep 78 101 GCA 

Tnr°Ala 7 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
oL His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
X.ys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
Olu Gin 2. Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
T hr llu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val I*eu Val Glu 

85 90 95 

Thr Thr Gly Val Ala Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asr± Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 - 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 28 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 101 GCA 
<400> 28 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Ala Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 " 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 . 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 - 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 350 
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Phe 


Tyr 


Gly Cys Val Asn 


Trp 


Thr 




355 




360 


Cvs 


Val 


Asp Lys Met Val 


He 


Trp 


370 




375 




Lys 


Val 


Val Glu Ser Ala 


Lys 


Ala 


385 




390 






Val 


Asp 


Gin Lys Cys Lys 


Ser 


Ser 






405 






He 


Val 


Thr Ser Asn Thr 


Asn 


Met 






420 






Thr 


Thr 


Phe Glu His Gin 


Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg Leu Asp His 




450 




455 




Glu 


Val 


Lys Asp Phe Phe 


Arg Trp 


465 




470 






Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp He 


Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 




535 





<210> 29 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<40O> 29 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








ISO 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 



Asn 


Glu Asn Phe Pro 


Phe 


Asn 


Asp 




365 








Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


380 








He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 




395 






400 


Ala 


Gin He Asp Pro 


Thr 


Pro 


Val 




410 




415 




Cys 


Ala Val He Asp 


Gly Asn 


Ser 


425 




430 






Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 




445 








Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 




460 








Ala 


Lys Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly 


Gly Ala Lys Lys 


Arg 


Pro 


Ala 


490 




495 




Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 


505 


510 






Glu 


Ala Ser He Asn 


Tyr Ala 


Asp 



525 



124 


GCC 








He 


Lys Val Pro Ser 


Asp 


Leu 


Asp 




10 




15 


Glu 


Ser 


Phe Val Asn Trp 


Val 


Ala 


25 




30 




He 


Ser 


Asp Met Asp Leu 


Asn 


Leu 




45 








Glu 


Lys Leu Gin Arg 


Asp 


Phe 


Leu 




60 








Ala 


Pro Glu Ala Leu 


Phe 


Phe 


Val 




75 






80 


Phe 


His Met His Val 


Leu Val 


Glu 




90 




95 


He 


Leu 


Gly Arg Phe Leu 


Ser 


Gin 


105 


110 






Tyr 


Arg Gly Ala Glu 


Pro 


Thr 


Leu 


125 








Thr 


Arg Asn Gly Ala 


Gly Gly 


Gly 




140 








He 


Pro Asn Tyr Leu 


Leu 


Pro 


Lys 




155 






160 


Trp 


Thr Asn Met Glu 


Gin Tyr 


Leu 


170 




175 


His 


Arg 


Lys Arg Leu Val 


Ala 


Gin 


185 




190 






Glu 


Gin Asn Lys Glu 


Asn 


Gin 


Asn 




205 








Arg 


Ser Lys Thr Ser 


Ala Arg 


Tyr 
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210 






215 




Met 


Glu 


Leu Val Gly Trp 


Leu 


Val 


225 






230 






Gin 


Trp 


He Gin Glu 


Asp 


Gin 


Ala 




245 








Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 






260 








lie 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 






275 




280 


Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn 




290 




295 




Aen Gly 


Tyr Asp Pro 


Gin 


Tvr 


Ala 


305 






310 






Thr 


Lys 


Lys Phe Gly Lys 


Arq 


Asn 






325 








Thr 


Thr 


Gly Lys Thr Asn 


lie 


Ala 






340 








Phe Tyr 


Gly Cys Val Asn 


Tro 


Thr 






355 






360 


Cys 


Val 


Asp Lys Met 


Val 


lie 


Tro 


370 




375 




Lys 


Val 


Val Glu Ser 


Ala 


Lvs 


Ala 


3 85 






390 






Val Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asd 

may 


His 




450 






455 




Glu 


Val 


Lys Asp Phe 


Phe 


Arcr 


Trp 


465 






470 






Glu 


Hie 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 






515 - 






520 


Arg Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 




530 






535 




Phe 


Pro 


Cys Arg Gin Cys 


Glu 


Arg 


545 






550 






Phe 


Thr 


His Gly Gin Lys 


Asp 


Cys 






565 








Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 






580 








He 


His 


His He Met Gly 


Lys 


Val 






595 






600 


Leu 


Val 


Asn Val Asp Leu 


Asp 


Asp 




610 






615 





<210> 30 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep6B 



-40- 

220 



Asp 


Lys 


Gly 


lie 


Thr 


Ser Glu 


Lys 






235 








240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 




250 








255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 


265 










270 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 






Arq 


lie 


Tyr 


Lys 


lie 


Leu Glu 


Leu 








300 








Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 






320 


Thr 


lie 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




330 








335 




Glu 


Ala 


lie 


Ala 


His 


Thr Val 


Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 










365 






Tro 


Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 








380 








lie 


Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 






395 






400 


Ala 


Gin 


lie 


Asp 


Pro 


Thr Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 




Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 










445 






Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 








460 








Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




475 








480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 




490 








495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 


505 










510 




Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala 


Asp 










525 






His 


Val 


Gly 


Met 


Asn 


Leu Met 


Leu 






540 








Met 


Asn 


Gin 


Asn 


Ser 


Asn He 


Cys 






555 








560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 


585 










590 




Pro 


Asp 


Ala 


Cys 


Thr 


Ala Cys 


Asp 






605 






Cys 


lie 


Phe 


Glu 


Gin 







620 



124 GCC 



<400> 30 
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Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 * 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " ~ 70 * 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly Ala Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 " 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225* 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 31 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 125 GCG 



15 

Asn Trp Val Ala Glu 
30 

Asp Leu Asn Leu He 
45 

Gin Arg Asp Phe Leu 
60 

Ala Leu Phe Phe Val 
80 

His Val Leu Val Glu 
95 

Phe Leu Ser Gin He 
110 

He Ala Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 
160 

Met Glu Gin Tyr Leu 
175 

Leu Val Ala Gin His 
190 

Lys Glu Asn Gin Asn 
205 

Thr Ser Ala Arg Tyr 
220 

He Thr Ser Glu Lys 
240 

Ser Phe Asn Ala Ala 
255 

Asp Asn Ala Gly Lys 
270 

Leu Val Gly Gin Gin 
285 

Lys He Leu Glu Leu 
300 

Phe Leu Gly Trp Ala 
320 

Leu Phe Gly Pro Ala 
335 

Ala His Thr Val Pro 
350 



<400> 31 












He Lys Val 


± XIX. 


Ala 


uxy 


trim 


i Jf r 


Glu 


He 


Val 


1 

A 






c 








10 


ulu 


R-i Q 

nx s 


_ 

Lieu 


rlO 


Vj-Ly 


He 


Ser 


Asn 


Ser Phe Val 






Z KJ 








25 


Lys 


ulli 


irp 


uxu 


Leu 


Pro 


Pro 


Asd 


Ser Asp Met 




35 










40 




Glu 




ax a 


fro 


L>eu 


Thr 


Val 


Ala 


Glu Lys Leu 




o\j 










55 

33 




Ala Pro Glu 


±111. 






Arg 


Arg 


Val 


Ser 


Lvs 


65 








70 






75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 








85 








90 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 






100 










105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 


Tyr Arg Gly 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn 


145 








150 






155 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 










165 








170 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys 




210 








215 




Asp Lys Gly 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






235 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He 








245 








250 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala Ala Leu 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg lie Tyr 




290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val 


305 








310 






315 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr lie Trp 








325 








330 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu Ala lie 






340 










345 
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Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425. 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ^ 550 " 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570. 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr .Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 32 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 125 GCG 



<400> 32 


















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val Pro Ser 


Asp 


Leu Asp 


1 






5 






10 




15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn Trp 


Val 


Ala 


Glu 








20 






25 


30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp Leu 


Asn 


Leu 




35 










40 45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 


60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala Leu 


Phe 


Phe 


Val 


65 




70 




75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His Val 


Leu 


Val 


Glu 








85 






90 




95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe Leu 


Ser 


Gin 






100 








105 


110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He Ala 


Pro 


Thr 


Leu 




115 










120 125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala 


Gly Gly Gly 
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130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 " 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala . 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 * 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 - 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * ~ 470 * 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ~ 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 33 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 127 GCT 



<400> 33 
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Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asa Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

13 0 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ~ 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ' 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 ~ " 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 ~ 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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485 






Pro 


Ser 


Asp Ala 
500 


Asp 


He 


Ser 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 






515 








Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


530 








535 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


545 






550 




Phe 


Thr 


His Gly Gin 


Lys 


Asp 








565 






Ser 


Gin 


Pro Val 
580 


Ser 


Val 


Val 


He 


His 


His lie 


Met 


Gly Lys 






595 








Leu 


Val 
610 


Asn Val 


Asp 


Leu 


Asp 
615 



490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 ^ 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 
Arg His Val Gly Met Asn Leu Met Leu 
540 

Arq Met Asn Gin Asn Ser Asn He Cys 
555 560 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
600 g 05 
Asp Cys He Phe Glu Gin 
620 

<210> 34 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 127 GCT 

Thr°Ala 4 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 1° 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

SO 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 ? 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

-85 90 i 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 
115 120 125 



Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 I 60 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

. 180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
260 265 270 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 "* " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser. Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 35 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 132 GCC 
<400> 35 

;iv Phe Tvx Glu lie val He Lys Val Pro Ser Asp 

Trp Val Ala 
30 

Leu Asn Lev 
45 



80 

Val Leu Val Gl\J 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Let 
125 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val Pro 


1 






5 






10 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin 




50 










55 


60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala 


65 






70 




75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His 








85 






90 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe 






100 






105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 




115 










120 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly 



WO 03/018820 



PCT/IB02/04087 



-48- 



130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 _ 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

2io 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
505 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 33 5 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp" Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 - 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

. 485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 J 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 " 615 620 
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<210> 36 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 132 GCC 
<400> 36 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 * 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 ' 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lye Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
405 410 415 
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Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ' 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 37 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 140 GCC 
<400> 37 

tlv Phe Tvr Glu He Val He 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
45 

Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 
125 

Thr Arg Asn Ala Ala Gly Gly Gly 
140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 " 190 

Glu Gin Asn Lys Glu Asn Gin Asn 
205 

Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 
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275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 "* 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 • 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 • 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 - 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 ' 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 " 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ~ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 52 0 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

5-80 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 38 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 140 GCC 
<400> 38 

Thr Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 io 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ^ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 
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Thr Glu Trp Arg Arg Val' Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 * 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu - Pro Lys 
145 * 150 " ' 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Al a 
305 310 * 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 . 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys- Arg Val Arg Glu Ser Val 

500 5Q5 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 ~ 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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<210> 39 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 161 GCC 
<400> 39 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
55 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 ~ 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Ala Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Ara 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
405 410 " 415 
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He 


Val 


Thr Ser Asn Thr Asn Met Cys Ala 


Val 


He Asp Gly 


Asn 


Ser 






420 








425 






430 






Thr 


Th-r 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin 


Asp Arg Met 


Phe 


Lys 


Phe 




435 










440 




445 








l7±U 


Leu 


Thr Arg Arg Leu Asp His Asp Phe 


Gly Lys Val Thr 


Lys 


Gin 




A C A 
HtD U 










455 






460 








blu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His Val Val 


Glu 


Val 


465 






470 






475 








480 


Glu 


His 


Glu Phe Tyr Val Lys Lys Gly Gly 


Ala Lys Lys Arg 


Pro 


Ala 










485 






490 








495 




Pro 


Ser 


Asp Ala Asp He 


Ser 


Glu Pro Lys 


Arg Val Arg Glu 


Ser 


Val 








500 








505 






510 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala Glu Ala 


Ser 


He Asn 


Tyr 


Ala Asp 






515 










520 




525 








Arg 


Tyr 


Gin Asn Lys Cys 


Ser Arg His Val 


Gly Met Asn 


Leu 


Met 


Leu 


530 










535 






540 








Phe 


Pro 


Cys Arg Gin Cys Glu Arg Met Asn 


Gin 


Asn Ser 


Asn 


He 


Cys 


545 










550 






555 








560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys Leu Glu 


Cys 


Phe Pro 


Val 


Ser 


Glu 










565 






570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 






580 








585 






590 






He 


His 


His 


He 


Met 


Gly Lys 


Val Pro Asp 


Ala 


Cys Thr 


Ala 


Cys 


Asp 






595 










600 




605 








Leu 


Val 


Asn Val Asp Leu Asp Asp Cys He 


Phe 


Glu Gin 










610 










615 






620 








<210> 40 






















<211> 536 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep68 161 GCC 












<400> 40 






















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val He Lys 


Val 


Pro Ser Asp 


Leu Asp 


1 






5 






10 






Val 


15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe 


Val 


Asn Trp 


Ala 








20 






25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp 


Met 


Asp Leu 


Asn 


Leu 




35 










40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 




50 










55 






60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro 


Glu 


Ala Leu 


Phe 


Phe 


65 




70 






75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His 


Met 


His Val 


Leu 


Glu 








85 






90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly 


Arg 


Phe Leu 


Ser 


Gin 






100 






105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg 


Gly 


He Glu 


Pro 


Thr 


Leu 




115 










120 




125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg 


Asn Gly Ala Gly 


Gly Gly 




130 








135 






140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro 


Asn Tyr Leu 


Leu 


Pro Lys 


145 






150 






155 


Met Glu 


Gin 




160 


Ala 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr 


Asn 


Tyr 


Leu 










165 






170 








175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu Val 


Ala 


Gin His 






180 








185 






190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin 


Asn Lys Glu 


Asn 


Gin Asn 
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195. 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 ' 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 . 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Aia His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 " 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

SO0 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 . 535 

<210> 41 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 163 GCT 
<400> 41 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 
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Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 IBS 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 



WO 03/018820 



PCT/IB02/04087 



-57- 



545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 42 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 163 GCT 



15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 



<400> 42 










Val He Lys Val 




Thr 


Ala 


Gly 


Phe 


Tvr 


Glu 


He 


Pro 


1 






5 






10 - 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val 


Asn 








20 






25 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met 


Asp 




35 










40 


Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu 




50 










55 




60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu 


Ala 


65 






70 




75 


His 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met 








85 






90 


Phe 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg 






100 




Glii 




105 


He 


Arg 


Glu 


Lys 


Leu 


He 


Arg 


He Tyr Arg Gly 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly 




130 








135 




140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro Asn Tyr 


145 






150 




155 




Thr 


Gin 


Ala 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr Asn 


Met 










165 






170 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg 


Leu 






180 








185 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 






195 










200 


Thr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser Lys 




210 








215 




220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys Gly He 


225 










230 




235 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He 


Ser 








245 






250 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp 








260 








265 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr 


Leu 






275 








280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr 


Lys 




290 








295 




300 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val 


Phe 


305 






310 




315 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He Trp 


Leu 






325 






330 
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Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 43 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 175 GCT 



15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Ala Leu 
175 

Val Ala Gin His 
190 



<400> 43 










Val He Lys Val Pro 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 






5 






10 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin 




50 










55 


60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala 


65 






70 




75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His 








85 






90 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie Tyr Arg Gly He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly 




130 








135 


140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro Asn Tyr 


145 








150 




155 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr Asn Met 










165 






170 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu 






180 








185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 
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195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 31° 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 4 30 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His. Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 ~ 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 44 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 175 GCT 
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<400> 44 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

1 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Ala Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 - 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly LyB Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 ^ 480 
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Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
9 530 535 

<210> 45 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep7 8 193 GCG 

Thr°Ala 5 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 25 30 _ 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 l&O 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Ala Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 \ 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
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340 345 350 

Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 
380 

Ala lie Leu Gly Gly Ser Lys Val Arg 
395 400 
Ser Ala Gin lie Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 ~ 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 
Arg His Val Gly Met Asn Leu Met Leu 
540 

Arg Met Asn Gin Asn Ser Asn He Cys 
555 560 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Lys Ala . Tyr Gin Lys Leu Cys Tyr 

585 590 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
600 605 
Asp Cys He Phe Glu Gin 
620 

<210> 46 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 193 GCG 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Git 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Lev 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Va] 
75 80 
Tyr Phe His Met His Val Leu Val Gl\ 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 no 
He Tyr Arg Gly He Glu Pro Thr Le\ 
120 " 125 



Phe 


Tyr 


Gly 


UyS Val ASIA A-t-F 










Cys 


Val 


Asp 


t,, s Maf Ual Tl P 
JjVS Wet V cLX lie 


370 




375 


Lys 


Val 


Val 


Glu Ser Ala Jjys 


3B5 








Val 


Asp 


Gin 


Lys Cys Lys oer 






405 


He 


Val 


Thr 


Ser Asn Thr Asn 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin 






435 




Glu 


Leu 


Thr 


Arg Arg Leu Asp 




450 






Glu 


Val 


Lys 


Asp rne rfle /vty 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val Lys 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser 






500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 






515 




Arg Tyr 


Gin 


Asn Lys Cys Ser 




530 




535 


Phe 


Pro 


Cys 


Arg Gin Cys Glu 


545 




550 


Phe 


Thr 


His 


Gly Gin Lys Asp 








565 


Ser Gin 


Pro 


Val Ser Val Val 








580 


He 


His 


His 


He Met Gly Lys 






595 




Leu Val 


Asn 


Val Asp Leu Asp 




610 




615 



<400> 46 










Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 

Glu His 


Leu 


Pro 


Gly 


He 


Ser 






20 








Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


35 










Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


50 










55 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 








85 






Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 
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Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Ala Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

4B5 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 47 

<211> 621 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 196 GCC 
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Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Aap Met Asp Leu Asn Leu He 

1 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 8° 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arc? Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Ala Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trn He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 * 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 
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Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


lie 


His 


His He 






595 


Leu 


Val 


Asn Val 




610 





485 490 495 

Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 555 560 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 X 570 '575 

Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 60S 
Asp Leu Asp Asp Cys He Phe Glu Gin 
615 620 

<210> 48 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 196 GCC 
<400> 48 

n„ dv»o tot aiu Tie Val lie 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 55 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 ~ HO 

He Tyr Arg Gly He Glu Pro Thr Leu 
120 " ~ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 " 190 

Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ala Ser Tyr He Ser Phe Asn Ala Ala 
250 255 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 






5 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 








Val 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


-145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 






180 








Leu 


Thr 


His 


Ala 


Ser 


Gin 


Thr 






195 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 




210 








215 


Met 


Glu 


Leu 


val 


Gly 


Trp 


Leu 


225 










230 


Gin 


Gin 


Trp 


He 


Gin 


Glu 
245 


Asp 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 
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260 




lie 


Met 


Ser Leu 


Thr Lys Thr Ala 




275 


280 


Pro 


Val 


Glu Asp 


He Ser Ser Asn 




290 


295 


Asn 


Gly 


Tyr Asp 


Pro Gin Tyr Ala 


305 






310 


Thr 


Lys 


Lys Phe 


Gly Lys Arg Asn 




325 


Thr 


Thr 


Gly Lys 


Thr Asn He Ala 






340 




Phe 


Tyr 


Gly Cys 


Val Asn Trp Thr 




355 


360 


Cys 


Val 


Asp Lys 


Met Val He Trp 


370 




375 


Lys 


Val 


Val Glu 


Ser Ala Lys Ala 


385 






390 


Val 


Asp 


Gin Lys 


Cys Lys Ser Ser 






405 


He 


Val 


Thr Ser 


Asn Thr Asn Met 






420 




Thr 


Thr 


Phe Glu 


His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His 




450 


455 


Glu 


Val 


Lys Asp 


Phe Phe Arg Trp 


465 




470 


Glu 


His 


Glu Phe 


Tyr Val Lys Lys 








485 


Pro 


Ser 


Asp Ala 


Asp He Ser Glu 






500 




Ala 


Gin 


Pro Ser 


Thr Ser Asp Ala 




515 


520 


Arg 


Leu 


Ala Arg 


Gly His Ser Leu 


530 




535 



<210> 49 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein; rep78 



<400> 49 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 



-66- 





270 






Drn Icn Tvr T ,oi \ Val 


Glv 


Gin 


Gin 


285 








ATy 11" iy 1 uys> 


Leu 


Glu 


Leu 










jl a Car Val PVt#» Ti^li 
AX a, ot^xr vol rue ucu 


Glv 


Tim 


Ala 


315 








inr lie irp Xieu rue 


Gly 


Pro 


Ala 


1 "2 A 

330 








nl n Ilia Tip Al a »4 a 
LjXTJ >vJ.cl IXC AJLa ni3 


Thr 


Val 


Pro 


345 








ASn Ljj-U A3H file rtO 


trim 


Asn 


Asp 


JOS 








Trp Glu Glu Gly Lys 


Mof- 
ricu 


1111 


Ala 


380 








He Leu Gly Gly Ser 


Lys 


Val 


Arg 


395 






400 


Ala Gin He Asp Pro 


Thr 


Pro 


Val 


410 




415 




Cys Ala Val He Asp 


Gly 


Asn 


Ser 


425 


430 




Phe 


Leu Gin Asp Arg Met 


Phe 


Lys 


445 








Asp Phe Gly Lys Val 


Thr 


Lys 


Gin 


460 








AX a Jjys Asp riis vai 


Val 


Glu 


Val 


475 






480 


GXy K3±Y AX a Jjys i»y5 




Pro 


Ala 


490 




495 


Val 


Fro i»ys Arg vai nry 


Glu 


Ser 


505 


E.1 ft 






blu nia ser xxe nsn 


xyx 


Ala 












197 GCC 








He Lys Val Pro Ser 


Asp 


Leu 


Asp 


10 




15 




Ser Phe Val Asn Trp 


Val 


Ala 


Glu 


25 


30 




He 


Ser Asp Met Asp Leu 


Asn 


Leu 


45 








Glu Lys Leu Gin Arg 


Asp 


Phe 


Leu 


60 








Ala Pro Glu Ala Leu 


Phe 


Phe 


Val 


75 






80 


Phe His Met His Val 


Leu 


Val 


Glu 


90 




95 


He 


Leu Gly Arg Phe Leu 


Ser 


Gin 


105 


110 






Tyr Arg Gly He Glu 


Pro 


Thr 


Leu 



1.25 
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Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ISO 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 *" 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 

'"cys Val-T^sp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 ~ 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
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610 615 620 

<210> 50 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 GCC 

Thr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

1 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 8 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 1°5 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 " 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 i5 ° 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 I 90 , 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 28° 285 T 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val 


Asp 


Gin 


Lys Cys Lys Ser 






405 


He 


Val 


Thr 


Ser Asn Thr Asn 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin 






435 




Glu 


Leu 


Thr 


Arg Arg Leu Asp 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val Lys 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser 






500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 






515 




Arg 


Leu 


Ala 


Arg Gly His Ser 


530 




535 



-69- 

Ser Ala Gin He Asp Pro Thr Pro Val 

' 410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 ~ 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<210> 51 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 221 GCA 
<400> 51 

2i uvi*» tvt fjin Tie Val He 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lvs Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 ^ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 190 
Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ala Ala Arg Tyr 
220 

Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ala Ser Tyr He Ser Phe Asn Ala Ala 
250 255 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 






115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 






180 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 






195 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 




210 








215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 










230 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 








245 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 
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260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 28b 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

310 315 J 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 34 5 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 
Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 3^0 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
-*90 395 * u y 



ooc 390 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 , 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 



465 470 41/3 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
485 490 495 

Asp He Ser Glu 

Thr Ser Asp Ala 
515 520 3 " 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

3 " cic 540 



4B5 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 51U 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
cnc 520 5 25 



"530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 * 550 555 5bU 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
ccc 570 57b 



- 565 570 
Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr 
595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 52 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 221 GCA 

Thr°Al| 2 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 , 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 
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Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg. Phe Leu Ser Gin He 

100 1° 5 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

y 115 120 I 25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 1*0 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1"5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

2io 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 



225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 



He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ** 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 44 5 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
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530 535 

<210> 53 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 228 GCG 



Thr°Ala 3 Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser . Phe Val Asn Trp Val Ala Glu 

20 25 
Lys Glu Trp Glu Leu Pro Pro Asp. Ser Asp. Met Asp Leu Asn Leu He 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
/-p 70 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 9 9 _. _ 

Arg Glu Lys Leu lie Gin Arg lie Arg Gly He Glu Pro Thr Leu 

115 120 I 25 

Pro Asn Trp Phe Ala Val Thr . Lys Thr Arg Asn Gly Ala Gly Gly Gly 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

Tyr Arg Gly He 

. _ Thr Arg Asn Gly 

130 140 
Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 lbU 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 1 /:> 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 2 80 285 

Asp He Ser Ser Asn Arg He Tyr Lys 
290 * 2 ^5 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
310 315 ■ 3 * u 



275 ^ov 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 
Asn 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Tr^ Leu Phe Gly Pro Ala 



325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 . 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp Eis Val Val Glu Val 
465 * 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 * 550 ' 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 * 615 620 



<210> 54 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 22 B GCG 



<400> 54 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val Asp 


Lys Gly He Thr 


Ser Glu Lys 


1 








5 






10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr He Ser Phe 


Asn Ala Ala 






20 








25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 


45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp Tyr Leu Val 


Gly Gin Gin 




50 








55 




60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys He 


Leu Glu Leu 


65 








70 






75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser Val Phe Leu 


Gly Trp Ala 




85 








90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He Trp Leu Phe 


Gly Pro Ala 






100 








105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala He Ala His 


Thr Val Pro 






115 








120 


125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Ash 


Glu Asn Phe Pro 


Phe Asn Asp 




130 








13S 




140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly Lys 


Met Thr Ala 


145 










150 






155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly Ser 


Lys Val Arg 








165 








170 


175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin He Asp Pro 


Thr Pro Val 
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180 185 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 



260 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 



340 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 55 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 228 GCG 



345 ~ 350 



10 15 

> Ser Phe Val Asn Trp Val Ala Glu 
25 30 

> Ser Asp Met Asp Leu Asn Leu He 
40* 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 " 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 ISO 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 
180 185 190 



<400> 55 










Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 






35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 




50 










55 


Thr 


Glu 


Trp. 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 








85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 
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Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

19 5 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

2io 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 " 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
285 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 56 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 228 GCG 

Met°Glu 6 Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
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50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
€5 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 " 310 

<210> 57 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 231 GCC 



10 15 
Phe Val Asn Trp Val Ala Glu 
30 

Asp Met Asp Leu Asn Leu He 
45 

Lys Leu Gin Arg Asp Phe Let 
60 

Pro Glu Ala Leu Phe Phe Va3 
75 80 
His Met His Val Leu Val Git 
90 95 
Gly Arg Phe Leu Ser Gin He 
110 

Arg Gly He Glu Pro Thr Let 
125 

Arg Asn Gly Ala Gly Gly Glj 
140 



Thr 


Ala 


Gly 


Phe 


Tyr Glu 
5 


He 


Val 


He 


1 

Glu 


His 


Leu 


Pro 


Gly He 


Ser 


Asp 


Ser 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu Pro 


Pro 


Asp 


Ser 




35 








40 




Glu 


Gin 


Ala 


Pro 


Leu Thr 


Val 


Ala Glu 




50 








55 






Thr 


Glu 


Trp 


Arg 


Arg Val 


Ser 


Lys Ala 


65 






70 






Phe 


Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys Ser 


Met 


Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He Gin 


Arg 


He 


Tyr 




115 








120 




Pro 


Asn 


Trp 


Phe 


Ala Val 


Thr 


Lys 


Thr 




130 






135 
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Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 1^0 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 2 30 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 26S 210 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 * 280 2 85 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly cVs Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425. 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 ~ 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 
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<210> 5B 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 52 231 GCC 

Met°Glu 8 Leu Val Gly Trp Ala Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly. Trp Ala 

85 90 _ 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

145 150 155 , I 60 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 59 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 231 GCC 

Thr°Ala 9 Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 8° 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 H° 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

~ 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

• Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 
165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
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420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ ~ 455 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 „ 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 60 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 231 GCC 

Met°Glu°Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 9b , 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

3-00 1° 5 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 1 2 5 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 

, T --, Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val 

165 170 175 



Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 I 70 175 , 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 2 35 24 0 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 
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Ala Gin Pro Ser Thr. Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 61 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> . ne% ^ M 

<223> Mutant rep protexn: rep7 8 234 GCG 

Th^Ala^Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 3° 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
1 35 40 45 



Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu. 



iM — ^ • - 1QS 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 • 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 I 40 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 l* 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 „ 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 
225 230 235 - 24U 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 



245 „ " 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 31° 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 - 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 










375 


Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


JOS 










390 






Vdl 


Asp' Gin Lys 


Cys 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


XIX 5 


Gin 


Gin 


Pro 




435 










440 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 












470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










lie 


His 


His 


He 


Met Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 62 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep52 



<400> 62 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 











380 








He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 




410 




415 






Ala 


Val He 


Asp Gly Asn 


Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 






445 








Phe 




Val 


Thr Lys 


Gin 






TOW 








Ala 


Lys 


Asn His 


Val 


Val Glu Val 




475 






480 


Gly 


Gly 


Ala Lys 


Lys 


Arg Pro 


Ala 


490 






495 




Pro 


Lys 


Arg Val 


Arg Glu Ser Val 


505 






510 




Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 








525 






His 


Val 


Gly Met 


Asn 


Leu Met 


Leu 






540 








Met 


Asn 


Gin Asn 


Ser 


Asn He 


Cys 






555 






560 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser 


Glu 




570 




575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu Cys 


Tyr 


585 








590 




Pro 


Asp 


Ala Cys 


Thr 


Ala Cys 


Asp 






605 






Cys 


He 


Phe Glu 


Gin 








620 









234 GCG 



Asp 


Ala 


Gly He 


Thr Ser Glu Lys 


10 




15 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 


25 




30 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








45 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 




60 




Arg 


He 


Tyr Lys 


He Leu Glu Leu 




75 


80 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




90 




95 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 


105 






110 


Glu 


Ala 


He Ala 


His Thr Val Pro 








125 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 






140 




Trp 


Glu 


Glu Gly 


Lys Met Thr Ala 




155 


160 
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Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Val 


Asd 


Gin Lys 


Cys 


Lys 


Ser 




J 




180 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 






195 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 




210 










215 




Leu 


Thr Arg Arg Leu Asp 


Z 3 










230 




ulU 


Val 


Lys Asp 


Phe 


Phe Arg 










245 






Glu 


His 


Glu Phe Tyr Val Lys 








260 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 






275 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 




290 










295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


305 










310 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 










325 






Phe 


Thr 


His 


Gly Gin Lys Asp 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 






355 










He 


His 


His 


He Met Gly Lys 




370 










375 


Leu 


Val 


Asn Val Asp Leu Asp 


385 










390 




<210> 63 










<211> 536 










<212> PRT 










<213> Artificial Sequence 


<220> 












<223> Mutant rep protein: r< 


<400> 63 








He 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


1 








5 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lye 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


val 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 






115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 



-83- 

Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
220 

His Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
300 

Arg His Val Gly Met Asn Leu Met Leu 
315 320 
Arg Met Asn Gin Asn Ser Asn He Cys 

330 335 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

. 345 350 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
360 365 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
380 

Asp Cys He Phe Glu Gin 
395 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 B0 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 ~ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
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165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Axg Leu Val Ala Gin His 

180 185 190 , 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly lie Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn' Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 2SS 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



450 455 460 

Lys Asp Phe Phe Arg Trp Ala Lys Asp His 
465 - 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 



4 g 5 w 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 64 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 234 GCG 

Met°Glu 4 Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 
1 5 10 is 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
20 25 30 
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Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 65 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 237 GCC 



<400> 65 
















Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val 


Pro 


Ser Asp 


1 






5 






10 






15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val 


Asn 


Trp Val 


Ala 








20 






25 




30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met 


Asp 


Leu Asn 


Leu 




35 










40 




45 


Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu 


Gin Arg Asp 




50 










55 




60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu 


Ala 


Leu Phe 


Phe 


65 






70 




75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met 


His 


Val Leu 


Glu 








85 






90 






95 


He 


Thr 


Thr 


Gly 


val 


Lys 


Ser 


Met 


Val Leu Gly Arg 


Phe 


Leu Ser 


Gin 






100 






105 




110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu Pro 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

1 / C 150 1-53 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 l 8 ^ I 90 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 
Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
525 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 7 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 ? 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 _ 3?0 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 



Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
390 395 400 



405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4S5 470 475 * au 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 . 540 

Phe Pro Cys Arg Gin Cys Glu Ar§ Met Asn Gin Asn Ser Asn He Cys 
545 "* 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
595 600 605 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 66 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 237 GCC 



<400> 66 



Met 


Glu 


Leu 


Val 


v»xy 


irp 


JJCU 


Val Asp 


t.vc Glv Tie Ala Ser Glu Lvs 


1 








5 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 




nl a Car 


T\rr* Tl e c«»t* phe Asn Ala. Ala 

lyl iJCi cue noil axo ^"vaci 






20 










Ser 


71 DTI 

Asn 


ber 


Arg 


Car 

Del 


n 

uin 


He 


T.vrc: Ala 


Ala Leu Asia Asn Ala Glv Lvs 






35 








4 u 


45 


lie 


Met 


Ser 


Leu 


Tnr 


Lys 


JL iiX 


Ala Pro 


iqn Tvr t,»i i Val Glv Gin Gin 




50 












60 


Pro 


Val 


(jrXU 


Asp 


He 


SCI 


Ser 


Asn Arg 


He Tyr Lys He Leu Glu Leu 


65 








/ U 






75 80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


_ 

Tyr 


Ala Ala 


Ser Val Phe Leu Glv - Trt> Ala 




85 










Thr 


Lys 




rue 


Va J. jr 


Lys 


Arg 


Asn Thr 


He Trp Leu Phe Gly Pro Ala 




T nn 
1UU 






105 


110 


Tnr 


Tnr 


Gly 


jjys 


XAJL 


Asn 


Tie 

JL1C 


Ala Glu 


Ala He Ala His Thr Val Pro 






115 








ion 


125 


Fne 


Tyr 




Cys 


vol 


Asn 




Thr Asn 


Glu Asn Phe Pro Phe Asn Asp 




13 0 










140 


Cvs 


Val 




Lvs 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly Lys Met Thr Ala 


145 






150 






155 160 


Lys 


Val 


val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly Ser Lys Val Arg 








165 








170 175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin He Asp Pro Thr Pro Val 






180 








185 


190 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala Val He Asp Gly Asn Ser 






195 










200 


205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 


Gin Asp Arg Met Phe Lys Phe 




210 










215 




220 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 


Phe Gly Lys Val Thr Lys Gin 


225 






230 






235 ~ 240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys Asp His Val Val Glu Val 






245 








250 255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly 


Gly Ala Lys Lys Arg Pro Ala 








260 






265 


270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro 


Lys Arg Val Arg Glu Ser Val 






275 










280 


285 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu 


Ala Ser He Asn Tyr Ala Asp 




290 










295 




300 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


Val Gly Met Asn Leu Met Leu 


305 






310 






315 320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met 


Asn Gin Asn Ser Asn He Cys 






325 






330 335 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys Leu 


Glu Cys Phe Pro Val Ser Glu 








340 






345 


350 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys 


Ala Tyr Gin Lys Leu Cys Tyr 






355 










360 


365 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val Pro 


Asp Ala Cys Thr Ala Cys Asp 




370 








375 




380 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp Cys 


He Phe Glu Gin 
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385 390 395 

<210> 67 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 237 GCC 

Thr°Ala ? Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 6° 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° . 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 11° 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

* 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1'5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val 


Asp 


Gin 


Lys Cys Lys Ser 






405 


He 


Val 


Thr 


Ser Asn Thr Asn 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin 






435 




Glu 


Leu 


Thr 


Arg Arg Leu Asp 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val Lys 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser 






500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 






515 


Arg Gly His Ser 


Arg 


Leu 


Ala 


530 




535 



410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<210> 68 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 237 GCC 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ' 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 €0 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 * - 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 69 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 250 GCC 
<400> 69 

n-tr dVio Tvr filu Tie Val lie 

10 15 
Ser Phe Val Asn Trp Val Ala 
25 30 
Ser Asp Met Asp Leu Asn Lei. 
40* 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin lie 

105 ~ HO 

He Tyr Arg Gly He Glu Pro Thr Leu 
120 ~ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 190 
Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ala Ser Ala He Ser Phe Asn Ala Ala 

250 255 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
280 285 
Asn Arg He Tyr Lys He Leu Glu Leu 
300 

Ala Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
Ala Glu Ala He Ala His Thr Val Pro 
345 350 



Thr Ala 


Gly Phe 


Tyr 


Glu 


lie 


1 




5 






Glu His 


Leu Pro 


Gly 


lie 


Ser . 




2, U 








Lys Glu 


Trp Glu 


Leu 


pro 


Pro 


35 




Thr 


Val 


Glu Gin 


Ala Pro 


Leu 


50 










Thr Glu 


Trp Arg 


Arg 


Val 


Ser 


65 






70 




Gin Phe 


Glu Lys 


Gly 


Glu 


Ser 




85 






Thr Thr 


Gly Val 


Lys 


Ser 


Met 




100 








Arg Glu 


Lys Leu 


He 


Gin 


Arg 


115 








Pro Asn 


Trp Phe 


Ala 


Val 


Thr 


130 






135 


Asn Lys 


Val Val 


Asp 


Glu 


Cys 


145 






150 




. Thr Gin 


Pro Glu 


Leu 


Gin 


Trp 






165 






Ser Ala 


Cys Leu 


Asn 


Leu 


Thr 




180 








Leu Thr 


His Val 


Ser 


Gin 


Thr 




195 








Pro Asn 


Ser Asp 


Ala 


Pro 


Val 


210 






215 


Met Glu 


Leu Val 


Gly 


Trp 


Leu 


225 






230 




Gin Trp 


He Gin 


Glu 


Asp 


Gin 




245 






Ser Asn 


Ser Arg 


Ser 


Gin 


He 




260 








He Met 


Ser Leu 


Thr 


Lys 


Thr 




275 








Pro Val 


Glu Asp 


He 


Ser 


Ser 


290 








295 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


305 






310 




Thr Lys 


Lys Phe 


Gly 


Lys 


Arg 




325 






Thr Thr 


Gly Lys 


Thr 


Asn 


He 




340 
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Phe 


Tyr 


Gly 






355 


Cys 


Val 


Ion 




.5 / u. 




Ly s 


Val 


Val 


J03 






Vdl 


ASp 




He 


Val 


Thr 


Thr 


Thr 


Phe 






435 


Glu 


Leu 


i.nr 




450 




Glu 


val 


Lys 


465 






Glu 


His 


Glu 


Pro 


Ser 


Asp 


Ala 


Gin 


Pro 






515 


Arg 


Tyr 


Gin 




530 




Phe 


Pro 


Cys 


545 






Phe 


Thr 


His 


Ser 


Gin 


Pro 


He 


His 


His 






595 


Leu 


Val 


Asn 




610 





360 365 
Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

375 380 
Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
390 395 400 

Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
420 425 430 

Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 ~ 460 

Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 * 490 495 

Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 510 

Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
550 555 560 

Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
580 585 590 

He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 605 
Val Asp Leu Asp Asp Cys He Phe Glu Gin 
615 620 

<210> 70 
<211> 397 
<212> PRT 

<213> Artifioial Sequence 
<220> 

<223> Mutant rep protein: rep52 250 GCC 



15 

Phe Asn Ala Als 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Glr 

He Leu Glu Le\. 

80 

Leu Gly Trp Als 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pre 
125 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 
10 


Gly 


He 


1 
Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 


Ser 


Ala 


He 


Ser 






20 










25 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 






35 








40 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 




50 










55 










60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


65 








70 










75 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 




65 










90 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 






100 










105 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 






115 










120 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 
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Cys VaS Asp Lys Met Val He Trp Txp Glu Glu Gly Lys Met Thr Ala 



135 140 



Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



ISO " 155 



165 



170 175 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 



180 -.w- 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

•51 n 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 



210 215 . 220 

Thr Arg Arg Leu Asp His 
230 

Lys Asp Phe Phe Arg Trp 
245 

_i_ - m TT-.1 T.^re T.tre VJ r ^ g . _^ _ — * - 

260 265 270 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys teg Pro Ala 

260 265 * ' u 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys - Arg Val teg Glu Ser Val 

275 280 loo 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

*■* 295 300 

teg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

hat 310 «JX5 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 i 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 J5U 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 JbD 

He His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 
Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 71 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 250 GCC 

^°AlI 1 Gly Phe Tyr Glu He Val He Lys Val Pre Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 ^0 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

55 ^0 
Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 



teg Glu Lys Leu He Gin teg He Tyr teg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
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Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu. Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Ala He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala Hxs Thr Val Pro 

340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 72 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 250 GCC 
<400> 72 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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Gin Trp He Gin Glu Asp Gin Ala Ser Ala He Ser Phe Asn Ala Ala 

Ser Asn Ser Ar'g Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 



-94- 

10 15 



35 ** u — 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 .60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 11° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

H5 120 I 25 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
- 135 140 

He Trp Trp Glu 

Lys Ala He Leu 
165 170 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 I 85 I 90 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

215 220 



Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
* i 170 1/3 



155 160 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

' oin 235 ** u 



230 235 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
«- 250 255 



245 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 

<210> 73 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 258 GCC 



Thr" 0 Ala 3 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

■* - - a ft 45 



35 40* 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 8 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 9° 95 
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inr 


Thr 


<jiy 


Val Lvs Ser 


Met Val 


Leu 






1UU 




105 


Arg 


G1U 


Lys 


T at i Tl a Gl n 
JjcU lie uiu 


Arg He Tyr 




115 




120 




Pro 


Asn 


Trp 


pne Ala vai 


Thr Lys 


Thr 




130 




135 




Asn 


Lys 


Val 


Val Asp Glu 


Cys Tyr 


He 


145 




15 0 






Thr 


Gin 


fro 


VaXU lieu Vj-LAX 


Trp Ala Trp 








lob 






Ser 


Ala 


Cys 


L6U ASH jjeu 


Thr Glu 


Arg 






180 




185 


Leu 


Thr 


His 


Vai OCl Ka±Il 


Thr Gin 


Glu 






195 




200 




Pro 


Asn 


Ser 


ASp Ala rio 


Val He Arg 




210 




215 




Met 


Glu 


Leu 


Val Vjiy lip 


Leu Val 


Asp 


225 






230 






Gin 


Trp 


He 


Gin Glu Asp 


Gin Ala 


Ser 






245 






Ser 


Ala 


Ser 


Aug bci uin 


He Lys 


Ala 








260 




265 


lie 


Met 


Ser 


Leu Thr Lys 


Thr Ala 


Pro 






275 




280 




Pro 


Val 


Glu 


Asp lie Ser 


Ser Asn Arg 




290 




295 




Asn 


Gly 


Tyr 


Asp Pro .Gin 


Tyr Ala 


Ala 


305 






jlU 




Thr 


Thr 


Lys 


Lys 


rue vai y uy o 


Arg Asn 






one 






Thr 


Thr 


Gly 


Lys Thr As n 


He Ala 


Glu 






340 




345 


Pne 


Tyr 


r<i vp 
Giy 


v»ys vai Asn 


Trp Thr 


Asn 




355 




360 




Cys 


Val 


Asp 


Lys Met vai 


He Trp 


Trp 


370 






375 




Lys 


vai 


vai 


UlU del nlcL 


Lys Ala 


lie 


3B5 






nan 




Ala 


vai 


Asp 


Gin 


uys uys iiys 


Ser Ser 








405 






lie 


vai 


Tnr 


oci Asn inr 


Asn Met 


Cys 








420 




425 


Tnr 


-i Hi- 


Irlltr 


uiu nio V7iix 


Gin Pro 


Leu 






435 




440 




Glu 


Leu 


Thr 


Arg Arg Leu 


Asp His 


Asp 




450 




455 




Glu 


Val 


Lys 


Asp Phe Phe 


Arg Trp 


Ala 


465 






470 






Glu 


His 


Glu 


Phe Tyx Val 


Lys Lys 


Gly 








485 






Pro 


Ser 


Asp 


Ala Asp He 


Ser Glu 


Pro 








500 




505 


Ala 


Gin 


Pro 


Ser Thr Ser 


Asp Ala Glu 






515 




520 




Arg 


Tyr 


Gin 


Asn Lys Cys 


Ser Arg 


His 


530 






535 




Phe 


Pro 


Cys 


Arg Gin Cys 


Glu Arg Met 


545 






550 






Phe 


Thr 


His 


Gly Gin Lys 


Asp Cys 


Leu 








565 






Ser 


Gin 


Pro 


Val Ser Val 


Val Lys 


Lys 
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Gly 


Arg Phe Leu Ser Gin 


He 


110 




Arcr 


Gly He Glu Pro Thr 


Leu 


125 




Ara 


Asn Gly Ala Gly Gly 


Gly 




140 




Pro 


Asn Tyr Leu Leu Pro 


Lvs 




199 


160 


i in 


A an Mpt Glu Gin Tvr* 

noil lie w vj-i. u4 \j±ii Z 


Leu 


1 / \J 


175 




uys 


j\ y-rt Tif^ii Val Ala. Gin 

ni. y ucu ««•! n±.a wxii 


His 


190 






licjn Tivss m n A^n Gin 
As 11 uy o w .j. L4 nsii wxu 


Asn 




205 




Car 
del 


Jjjtd 1111 i3Ci /ixca. 


Tvr 








Lys 


Glv He Thr Ser Glu 


Lys 


a 99 


240 


Tyr 


Tl o Ser Phe Asn Ala 


Ala 




255 




>\1 a 


Tip»ii A<5n A<3n Ala Glv 

UC U rujp noil vjj-jt 


Lvs 




270 




ASp 


Tvr* T.#»ll Val fil v Gin 

XVI UCU Vul ux j vjxii 


Gin 




•7 ft c% 




lie 


Tyr Lys He Leu Glu 


Leu 




300 




Ser 


Val Phe Leu Gly Trp 


Ala 




jij 


320 


He 


Trp Leu Phe Gly Pro 


Ala 


330 


335 




Ala 


He Ala His Thr Val 


Pro 




350 




Glu 


Asn Phe Pro Phe Asn 


Asp 




365 




Glu 


Glu Gly Lys Met Thr 


Ala 




380 




Leu 


Gly Gly Ser Lys Val 


Arg 




395 


400 


V71I1 


yip Ar« Pro Thar Pro 


Val 


410 


415 




Ala 


Val He Aso Glv Asn 


Ser 




430 




Gin 


Asp Arg Met Phe Lys 


Phe 




445 




Phe 


Gly Lys Val Thr Lys 


Gin 




460 




Lys 


Asp His Val Val Glu 


Val 


475 


480 


Gly 


Ala Lys Lys Arg Pro 


Ala 


490 


495 




Lys 


Arg Val Arg Glu Ser 


Val 


510 




Ala 


Ser He Asn Tyr Ala 


Asp 




525 




Val 


Gly Met Asn Leu Met 


Leu 




540 




Asn 


Gin Asn Ser Asn He 


Cys 




555 


560 


Glu 


Cys Phe Pro Val Ser 


Glu 


570 


575 




Ala 


Tyr Gin Lys Leu Cys 


Tyr 
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580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 74 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 258 GCC 
<400> 74 

v=»l fllv Trr» Leu Val Asp 

10 15 
Ser Tyr lie Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 
45 

Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Arg He Tyr Lys He Leu Glu Leu 

75 BO 
Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Thr He Trp Leu Phe Gly Pro Ala 
105 HO 
Glu Ala Ile Ala His Thr Val Pro 
125 

Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ala Gin He Asp Pro Thr Pro Val 
185 190 
Cys Ala Val He Asp Gly Asn Ser 
205 

Leu Gin Asp Arg Met Phe Lys Phe 
220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 
285 

Glu Ala Ser He Asn Tyr Ala Asp 
300 

His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn Ile °y s 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
365 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


ax a 




20 










Ser Ala 


Ser 


Arg 


Ser 


Gin 


Ile 


Lys 




35 








40 


He Met 


Ser 


Leu 


Thr 


Lys 


Tnr 


ax a 


50 










55 




Pro Val 


Glu 


Asp 


Ile 


Ser 


Ser 


Asn 


65 






70 




Ala 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 








Thr Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 




115 










120 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


130 










135 




Cys Val 


Asp 


Lys 


Met 


Val 


Ile 


Trp 


145 








150 




Ala 


Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 






165 








Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 




rao 










Ile Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 




195 










200 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


210 










215 


His 


Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 








230 






Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro Ser 


Asp 


Ala 


Asp 


Ile 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


290 










295 




Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe Pro 


Cys 


Arg 


Gin 
325 


Cys 


Glu 


Arg 


Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 






340 










Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


355 










360 
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Ile His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 

385 390 395 

<210> 75 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 258 GCC 



10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
45 

Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin lie 
105 ~ HO 

Tyr Arg Gly He Glu Pro Thr Leu 
125 

Thr Arg Asn Gly Ala Gly Gly Gly 
140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 " 190 

Glu Gin Asn Lys Glu Asn Gin Asn 
205 

Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 
285 

Arg He Tyr Lys He Leu Glu Leu 
300 

Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Thr He Trp Leu Phe Gly Pro Ala 

330 335 
Glu Ala He Ala His Thr Val Pro 
345 350 
Asn Glu Asn Phe Pro Phe Asn Asp 
365 



Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


val 




100 










Arg Glu 


Lys 




He 


Gin 


Aia 


He 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


13 0 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


210 








215 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






260 










He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




275 










280 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


355 










360 


Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 
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370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 76 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 258 GCC 



<400> 76 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 




100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










'200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 



225 230 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 




155 






160 


He 


Leu Gly 


Gly Ser 


Lys Val Arg 




170 








175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


ASp 


Gly Asn Ser 








205 




Leu 


Gin Asp 


Arg 


Met 


Phe Lys Phe 








220 






Asp 


Phe Gly 


Lys 


Val 


Thr Lys Gin 




235 






240 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 



260 ^ u - 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 77 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 78 260 GCG 

Thr°AlI 7 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

T ' 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Vai Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 * 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 



180 x <j j 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Ala Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 31° 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



185 ^ 190 
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Thr 


Thr 


Gly 


Lys 










Pne 


Tyr 


t^iy 


Cys 






J33 




Cys 


val 


ASp 


Lys 




J / u 






Lys 


val 


vai 


valU 


IOC 








Val 


Asp 


vain 


Lys 


He 


Val 


Thr 


Ser 








/HA 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




4i>U 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 






500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 



610 



325 






Thr 


Asn He 


Ala 


Val 


Asn Trp 


Thr 




360 


Met 


Val He 


±rp 




375 




Ser 


Ala Lys 


Ala 




390 




Cys 


Lys Ser 


Ser 


405 






Asn 


Thr Asn 


Met 


His 


Gin Gin 


Pro 






440. 


Arg Leu Asp 


Hi a 




455 




Phe 


Phe Arg 


irp 




470 




Tyr 


Val Lys 


Lys 


485 






Asp 


He Ser 


Glu 


Thr 


Ser Asp 


Ala 




520 


Lys 


Cys Ser 


Arg 




535 




Gin Cys Glu 


Arg 




550 




Gin 


Lys Asp 


Cys 


565 






Ser 


Val Val 


Lys 


Met 


Gly Lys 


Val 






600 


Asp 


Leu Asp 


Asp 




615 





330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
.540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 







335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asd 


Gly Asn 


Ser 




430 






Met 


Phe Lys 


Phe 


445 








Val 


Thr Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 




495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 


605 








Gin 









<2l0> 78 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 260 GCG 



<400> 78 










Val Asp Lys Gly He Thr 


Ser Glu 


Lys 


Met Glu Leu 


Val 


Gly 


Trp 


Leu 


1 




5 




10 


15 


Ala 


Gin Trp He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He Ser Phe 


Asn Ala 


20 








25 


30 




Ser Asn Ser 


Ala 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn 


Ala Gly 


Lys 


35 










40 45 


Gly Gin 


Gin 


He Met Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu Val 


50 








55 


60 






Pro Val Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys He 


Leu Glu 


Leu 


65 




70 




75 




80 


Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val Phe Leu 


Gly Trp 


Ala 




85 






90 


95 




Thr Lys Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He Trp Leu Phe 


Gly Pro 


Ala 


100 








105 


110 
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Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Y 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 24 0 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 79 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 260 GCG 
<400> 79 

iiir dvio Tw clu Tie Val He 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Lev 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 
75 80 
Tyr Phe His Met His Val Leu Val Gl\i 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 
105 HO 



Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 

Glu His 


Leu 


Pro 


Gly 


He 


Ser 






20 








Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


35 










Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


50 










55 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 






85 






Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Ala Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

4-20 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 80 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 260 GCG 
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Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Ala Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ~ 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 9s 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ash Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " ' 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 " 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 81 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 263 GCC 

<400> 81 _ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gin 


Phe 


Glu 


Lys Gly Glu 


Ser Tyr 








B5 




Thr 


Thr 


Gly 


Val Lys Ser 


Met Val 








100 




Arg 


Glu 


Lys 


Leu He Gin 


Arg He 




115 




120 


Pro 


Asn 


Trp 


Phe Ala Val 


Thr Lys 




13 0 




135 


Asn 


Lys 


Val 


Val Asp Glu 


Cys Tyr 


145 




150 


Trp Ala 


Thr 


Gin 


Pro 


Glu Leu Gin 








165 




Ser 


Ala 


Cys 


Leu Asn Leu 


Thr Glu 






180 




Leu 


Thr 


His 


Val Ser Gin 


Thr Gin 






195 




200 


Pro 


Asn 


Ser 


Asp Ala Pro 


Val He 




210 




215 


Met 


Glu 


Leu 


Val Gly Trp 


Leu Val 


225 






230 




Gin 


Trp 


He 


Gin Glu Asp 


Gin Ala 






245 




Ser 


Asn 


Ser 


Arg Ser Gin 


Ala Lys 








260 




lie 


Met 


Ser 


Leu Thr Lys 


Thr Ala 






275 




280 


Pro 


Val 


Glu 


Asp He Ser 


Ser Asn 




290 




295 


Asn 


Gly 


Tyr 


Asp Pro Gin 


Tyr Ala 


305 




310 




Thr 


' Lys 


Lys 


Phe Gly Lys 


Arg Asn 






325 




Thr 


Thr 


Gly 


Lys Thr Asn 


lie Ala 






340 




Phe 


Tyr 


Gly 


Cys Val Asn 


Trp Thr 




355 


360 


Cys 


Val 


Asp 


Lys Met Val 


He Trp 


370 






375 


Lys 


Val 


Val 


Glu Ser Ala 


Lys Ala 


385 






390 




Val 


Asp 


Gin 


Lys Cys Lys 


Ser Ser 






405 




He 


Val 


Thr 


Ser Asn Thr 


Asn Met 








420 




Thr 


Thr 


Phe 


Glu His Gin 


Gin Pro 






435 




440 


Glu 


Leu 


Thr 


Arg Arg Leu 


Asp His 




450 






455 


Glu 


Val 


Lys 


Asp Phe Phe 


Arg Trp 


465 




470 




Glu 


His 


Glu 


Phe Tyr Val 


Lys Lys 








485 




Pro 


Ser 


Asp 


Ala Asp He 


Ser Glu 






500 




Ala 


Gin 


Pro 


Ser Thr Ser 


Asp Ala 






515 




520 


Arg 


Tyr 


Gin 


Asn Lys Cys 


Ser Arg 


530 






535 


Phe 


Pro 


Cys 


Arg Gin Cys 


Glu Arg 


545 




550 




Phe 


Thr 


His 


Gly Gin Lys 


Asp Cys 
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Phe His 


nee 


file 


Val 


Leu 


Val 


Glu 


90 










qc 




Leu Gly 


Arg 


Phe 


Leu 


JCi 




Tie 


105 








1 T A 






Tyr Arg 


Gly 


lie 


<jXU 


fro 




LlCU 






125 








Thr Arg 


Asn 


Gly 
140 


Ala 


v»iy 






He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Trp Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg Lys 


Arg 


Leu 


Val 


Ala 


bin 


tils 


185 








190 






Glu Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 


220 










Asp Lys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro Asp 


Tyr 


Leu 


vai 












285 








Arg lie 


Tyr 


Lys 
300 


He 


Leu 


bill 


Leu 


Ala Ser 


vax 
315 


rue 


* Leu 




Trp 


Ala 
320 


Thr He 


Trp 


Leu 


"□Via 

r*ne 




rlU 


■TVXCI 


330 








■J 'i c 

335 




Glu Ala 


lie 


Til 9 


HIS 


TVit- 

X XIX 


Val 


Pro 


345 








350 






Asn Glu 


Asn 


irne 


fiu 

365 


trie 


Asn 


Asp 


Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




380 










lie Leu 


Gly 
395 


Gly 


Ser 


T i r«- 

Lys 


vax 


Arg 

400 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Cys Ala 


V cLX 


He 




Glv 


Asn 


Ser 


425 








430 




Phe 


Leu Gin 


Asp 


Arg 


Met 


Phe 


Lys 






445 








Asp Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 


Val 


Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 


505 








510 






Glu Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 


His Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Met Asn 


Gin 
555 


Asn 


Ser 


Asn 


lie 


Cys 

560 


Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 82 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 263 GCC 

<400> 82 _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin Ala Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 50 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
340 345 350 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 83 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 263 GCC 
<400> 83 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55- 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin Ala Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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355 




360 


Cys 


Val 


Asp Lys 


Met Val 


He Trp 


370 






375 


Lys 


Val 


Val Glu 


Ser Ala 


Lys Ala 


385 






390 




Val 


Asp 


Gin Lys 


Cys Lys 


Ser Ser 






405 




He 


Val 


Thr Ser 


Asn Thr 


Asn Met 






420 






Thr 


Thr 


Phe Glu 


His Gin 


Gin Pro 






435 




440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys Asp 


Phe Phe 


Arg Trp 


465 




470 




Glu 


His 


Glu Phe 


Tyr Val 


Lys Lys 








485 




Pro 


Ser 


Asp Ala 


Asp He 


Ser Glu 






500 






Ala 


Gin 


Pro Ser 


Thr Ser Asp Ala 






515 




520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser Leu 


530 






535 



<210> 84 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 64 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


Ala 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 





365 



Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




360 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


oj.y 


Ala Lys 


Liys 




Pro 


Ala 


490 








495 




Fro 


Lys 


Aiy vol 


At*ct 


Glu 


Ser 


Val 








510 






Glu 


Ala 


Ser lie 


Asn 


Tyr 


Ala 


Asp 








525 








OCT 


arc* 












Asp 


L>ys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Car 

sex 


iyr 


Xle Ser 


Phe 


Asn 


Ala 


Ala 








30 








Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








fro 


Asp 


TIT" T.A11 


Val 


Glv 


Gin 


Gin 




60 










Arg 


He 


Tyr Lys 


lie 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 






110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 






175 


Val 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


185 






190 






Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 






205 








Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 



220 
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Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 

<210> 85 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 264 GCG 

<400> 85 . 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Ala Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
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310 






Thr 


Lys 


Lys Phe Gly 


Lys Arg 


Asn 












Thr 


Thr 


Gly Lys Thr 


Asn 


He 


nla 






340 








Phe 


Tyr 


Gi.y uys vax 


Asn 


Trp 


Thr 




355 






i c n 


Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


370 






375 




Lys 


Val 


Val GJ.U faer 


Ala 


Lys 


Ala 


3B5 






390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Car 




A AC 








lie 


Val 


Thr Ser Asn 


Thr 


Asn 


nec 






420 








Thr 


Thr 


Phe Glu His 


Gin Gin 


irro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


465 




470 






Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


530 






535 




Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg 


545 




550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 






565 








Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 






560 








lie 


His 


His He Met 


Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 






615 





<210> 86 
<211> 397 
<212> PRT 

<213> Artificial Sequence 







315 


320 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 




330 




335 


Glu 


Ala 


He 


Ala His Thr Val Pro 


345 






350 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 








365 


Trp Glu 


Glu 


Gly Lys Met Thr Ala 








380 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 






395 


400 


Ala 


Gin 


x j-t: 


a en Pro Thr Pro Val 




410 




415 


Cys Ala 


Val 


He Asp Gly Asn Ser 


425 






430 


Leu 


Gin 


ten 


Arg Met Phe Lys Phe 






445 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 






460 


Ala 


Lys 


Asp 


His Val Val Glu Val 




475 


480 


Gly Gly 


Ala 


Lys Lys Arg Pro Ala 




490 




495 


Pro 


Lys 


Arg 


Val Arg Glu Ser Val 


505 




510 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 








525 


His 


Val 


Gly 


Met Asn Leu Met Leu 






540 


Met 


Asn 


Gin 


Asn Ser Asn He Cys 






555 


560 


Leu 


Glu 


Cys 


Phe Pro Val Ser Glu 




570 


575 


Lys 


Ala 


Tyr 


Gin Lys Leu Cys Tyr 


585 






590 


Pro 


Asp 


Ala 


Cys Thr Ala Cys Asp 
605 


Cys 


He 


Phe 


Glu Gin 



620 



<220> 

<223> Mutant rep protein: rep52 264 GCG 



<400> 86 












Met Glu Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 




5 








Gin Trp He 


Gin 


Glu 


Asp 


Gin 


Ala 


20 










Ser Asn Ser 


Arg 


Ser 


Gin 


He 


Ala 


35 








40 


He Met Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 








55 




Pro Val Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 




70 






Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 




85 









Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 
45 

Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 
90 95 
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Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 " HO 

He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 140 

He Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
295 300 

Ser Arg His Val Gly Met Asn Leu Met Leu 
315 320 
Glu Arg Met Asn Gin Asn Ser Asn He Cys 

330 335 
Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 * 350 

Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

360 365 
Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
375 380 
Asp Asp Cys He Phe Glu Gin 
395 

<210> 87 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 264 GCG 
<400> 87 

31 v Phi* Tvr Glu He Val He 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glv 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu Il€ 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Lev 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Va3 
75 80 
Tyr Phe His Met His Val Leu Val Gli 
90 95 



Thr 


Lys 


Lys 


PH^ Glv TjVS 






inn 


Thr 


inr 




T,ve TV*5" Asn 






J.J-3 




t ne 


Tyr 




Cys Val Asn 




130 




Uys ncu v ax 


Cys 


val 


Asp 


145 






i <;n 


Lys 


Val 


vai 


r*1 11 Car A 1 a 
ulu Dc£ nia 








Val 


Asp 


Gin 


Lys Cys Lys 






180 


He 


Val 


Thr 


ser Asn inx 






195 




Thr 


Thr 


Phe 


Glu His uin 




210 






Glu 


Leu 


Thr 


i\v>n T.oi i 

Axg Arg lieu 


225 








Glu 


Val 


Lys 


Asp Phe Phe 






*£ *i D 


Glu 


His 


Glu 


Phe Tyr Val 








260 


Pro 


Ser 


Asp 


Ala Asp He 






275 




Ala 


Gin 


Pro 


Ser Thr Ser 




290 






Arg 


Tyr 


Gin 


Asn Lys Cys 


305 




310 


Phe 


Pro 


Cys 


Arg Gin Cys 






325 


Phe 


Thr 


His 


Gly Gin Lys 








340 


Ser 


Gin 


Pro 


Val Ser Val 






355 




He 


His 


His 


He Met Gly 




370 






Leu 


Val 


Asn 


Val Asp Leu 


385 






390 



Thr Ala Gly 


Phe 


Tyr 
5 


Glu 


He 


1 

Glu His Leu 


Pro 


Gly 


He 


Ser 




20 








Lys Glu Trp 


Glu 


Leu 


Pro 


Pro 


35 










Glu Gin Ala 


Pro 


Leu 


Thr 


Val 


50 








55 


Thr Glu Trp 


Arg 


Arg 


Val 


Ser 


65 






70 




Gin Phe Glu 


Lys 


Gly 


Glu 


Ser 






85 






Thr Thr Gly 


Val 


Lys 


Ser 


Met 
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100 


Arg 


Glu 


Lys 


Leu lie 






115 




Pro 


Asn 


Trp 


Phe Ala 




130 






Asn 


Lys 


val 


Val Asp 


145 








Thr 


(jj.n 


Pro 


olu LcU 








165 


Ser 


Ala 


Cys 


Leu Asn 






180 


Leu 


Thr 


His 


Val Ser 






195 




Pro 


Asn 


Ser 


Asp Ala 




210 






Met 


Glu 


Leu 


Val Gly 


225 








Gin 


Trp 


lie 


Gin Glu 






245 


Ser 


Asn 


Ser 


Arg Ser 








260 


lie 


Met 


Ser 


Leu Thr 






275 




Pro 


Val 


Glu 


Asp lie 




290 






Asn 


Gly 


Tyr 


Asp Pro 


305 








Thr 


Lys 


Lys 


Phe Gly 






325 


Thr 


Thr 


Gly 


Lys Thr 








340 


Phe 


Tyr 


Gly 


Cys Val 






355 




Cys 


Val 


Asp 


Lys Met 




370 






Lys 


Val 


Val 


Glu Ser 


385 








Val 


Asp 


Gin 


Lys Cys 






405 


lie 


Val 


Thr 


Ser Asn 








420 


Thr 


Thr 


Phe 


Glu His 






435 




Glu 


Leu 


Thr 


Arg Arg 




450 






Glu 


Val 


Lys 


Asp Phe 


465 








Glu 


His 


Glu 


Phe Tyr 








485 


Pro 


Ser 


Asp 


Ala Asp 








500 


Ala 


Gin 


Pro 


Ser Thr 






515 




Arg 


Leu 


Ala 


Arg Gly 



530 



105 

Gin Arg lie Tyr Arg Gly 
120 

Val Thr Lys Thr Arg Asn 
135 

Glu Cys Tyr lie Pro Asn 
150 155 
Gin Trp Ala Trp Thr Asn 
170 

Leu Thr Glu Arg Lys Arg 
185 

Gin Thr Gin Glu Gin Asn 
200 

Pro Val lie Arg Ser Lys 
215 

Trp Leu Val Asp Lys Gly 
230 235 
Asp Gin Ala Ser. Tyr lie 
250 

Gin He Ala Ala Ala Leu 
265 

Lys Thr Ala Pro Asp Tyr 
280 

Ser Ser Asn Arg He Tyr 
295 

Gin Tyr Ala Ala Ser Val 
310 315 
Lys Arg Asn Thr He Trp 
330 

Asn He Ala Glu Ala He 
345 

Asn Trp Thr Asn Glu Asn 
360 

Val He Trp Trp Glu Glu 
375 

Ala Lys Ala He Leu Gly 
390 395 
Lys Ser Ser Ala Gin He 
410 

Thr Asn Met Cys Ala Val 
425 

Gin Gin Pro Leu Gin Asp 
440 

Leu Asp His Asp Phe Gly 
455 

Phe Arg Trp Ala Lys Asp 
470 .475 
Val Lys Lys Gly Gly Ala 
490 

He Ser Glu Pro Lys Arg 
505 

Ser Asp Ala Glu Ala Ser 
520 

His Ser Leu 
535 



110 






He Glu Pro 


Thr 


Leu 


125 






Gly Ala Gly 


Gly Gly 


140 






Tyr Leu Leu 


Pro 


Lys 




160 


Met Glu Gin 


Tyr 


Leu 




175 




Leu Val Ala 


Gin 


His 


190 






t.vq ol ii Asn. 


Gin 


Asn 


205 






Wit* Cot* Ala 


Arg 


Tyr 








He Thr Ser 


Glu 


Lys 






240 


Ser Phe Asn 


Ala 


Ala 




255 




Asp Asn Ala 


Gly Lys 


270 






Leu Val Gly 


Gin 


Gin 


285 






T.VS He Leu 


Glu Leu 


300 






Phe Leu Gly 


Trp Ala 






320 


LcU XrllC >JX y 


Pro 


Ala 




335 




Ala His Thr 


Val 


Pro 


350 






Phe Pro Phe 


Asn Asp 


365 






Gly Lys Met 


Thr 


Ala 


380 






Gly Ser Lys 


Val 


Arg 




400 


Asp Pro Thr 


Pro 


Val 


415 




He Asp Gly 


Asn 


Ser 


430 






Arg Met Phe 


Lys 


Phe 


445 






Lys Val Thr 


Lys 


Gin 


460 






His Val Val 


Glu 


Val 






480 


Lys Lys Arg 


Pro 


Ala 


495 




Val Arg Glu 


Ser 


Val 


510 






He Asn Tyr 


Ala Asp 


525 







<210> 88 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep40 264 GCG 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Ala Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 35 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 10 5 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

H5 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 I 55 1 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 195 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 21 s 
Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 25b 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 89 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 334 GCG 

Thr°Ala 9 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 1° 5 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 195 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Ala Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 535 540 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 90 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 334 GCG 

<400> 90 , . „ _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Ala Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * ' 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 " 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ' 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
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325 

Phe Thr His Gly Gin 
340 

Ser Gin Pro Val Ser 
355 

lie His His He Met 
370 

Leu Val Asn Val Asp 
385 



330 

Lys Asp Cys Leu Glu Cys 
345 

Val Val Lys Lys Ala Tyr 
360 

Gly Lys Val Pro Asp Ala 
375 

Leu Asp Asp Cys He Phe 
390 395 



335 

Phe Pro Val Ser Glu 
350 

Gin Lys Leu Cys Tyr 
365 

Cys Thr Ala Cys Asp 
380 

Glu Gin 



<210> 91 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 334 GCG 



<400> 91 














Pro Ser Asp Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


1 






5 








10 


15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn Trp val Ala 


VjrXU 








20 








25 


30 


!J.e 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp Leu Asn Leu 




35 










40- 




45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin Arg Asp Phe 


Leu 


50 










55 






60 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala Leu Phe Phe 


65 




70 






75 


His Val Leu Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


Glu 








85 








90 


95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe Leu Ser Gin 






100 








105 


110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He Glu Pro Thr 


Leu 




11-5 










120 




125 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly Gly 




130 








135 






140 


Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


lie Pro Asn 


Tyr Leu Leu Pro 


145 






150 






155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 


Met Glu Gin Tyr 


Leu 










165 






170 


175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg 


Leu Val Ala Gin 






180 










185 


190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn 


Lys Glu Asn Gin 


Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys 


Thr Ser Ala Arg 


Tyr 




210 








215 






220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly 


He Thr Ser Glu 


Lys 


225 








230 






235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He 


Ser Phe Asn Ala 


Ala 








245 






250 


255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu 


Asp Asn Ala Gly 


Lys 








260 








265 


270 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu Val Gly Gin 






275 








280 




285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr 


Lys He Leu Glu 


Leu 




290 








295 






300 


Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val 


Phe Leu Gly Trp 


305 




310 






315 


Leu Phe Ala Pro 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp 


Ala 






325 








330 


335 





WO 03/018820 



Thr 


Thr 


Gly Lys 


Thr 


Asn lie 


Ala 


Glu 






340 








345 


Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn 




355 






360 




Cys 


Val 


Asp Lys 


Met 


Val He 


Trp 


Trp 


370 






375 






Lys 


val 


Val Glu 


Ser 


Ala Lys 


Ala 


He 


385 








390 




Ala 


Val 


Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 






405 








lie 


Val 


Thr Ser 


Asn 


Thr Asn 


Met 


Cys 






420 








425 


Thr 


Thr 


Phe Glu 


His 


Gin Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 






470 






Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 


Gly 








485 








Pro 


Ser 


Asp Ala 


Asp 


He Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly His Ser 


Leu 




530 






535 







<210> 92 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 334 



<400> 92 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


He 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 
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Ala 


He 


Ala His 


Thr Val Pro 








350 


Glu 


Asn 


Phe Pro 


Phe Asn Asp 






365 




Glu 


Glu Gly Lys 


Met Thr Ala 






380 




Leu 


Gly Gly Ser 


Lys Val Arg 




395 




400 


Gin 


He Asp Pro 


Thr Pro Val 


410 






415 


Ala 


Val 


lie Asp 


Gly Asn Ser 








430 


Gin 


Asp Arg Met 


Phe Lys Phe 






445 




Phe 


Gly Lys Val 


Thr Lys Gin 






460 




Lvs 


Asp 


His Val 


Val Glu Val 




475 




480 


Gly 


Ala 


Lys Lys 


Arg Pro Ala 


490 






495 


Lys 


Arg 


Val Arg 


Glu Ser Val 








510 


Ala 


Ser 


lie Asn 


Tyr Ala Asp 






525 




GCG 








Lys 


Gly He Thr 


Ser Glu Lys 


10 






15 


Tyr 


He 


Ser Phe 


Asn Ala Ala 






30 


Ala 


Leu Asp Asn 


Ala Gly Lys 






45 




Asp 


Tyr 


Leu Val 


Gly Gin Gin 






60 




He 


Tyr 


Lys He 


Leu Glu Leu 




75 




80 


Ser 


Val 


Phe Leu 


Gly Trp Ala 


90 






95 


lie 


Trp 


Leu Phe 


Ala Pro Ala 






110 


Ala 


He Ala His 


Thr Val Pro 






125 




Glu 


Asn 


Phe Pro 


Phe Asn Asp 






140 




Glu 


Glu Gly Lys 


Met Thr Ala 




155 




160 


Leu 


Gly Gly Ser 


Lys Val Arg 


170 






175 


Gin 


He Asp Pro 


Thr Pro Val 








190 


Ala 


Val 


He Asp 


Gly Asn Ser 
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195 


200 


Thx 


Thr 


Phe Glu His 


Gin Gin Pro 




210 




215 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 






230 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 






245 




GXu 


His 


Glu Phe Tyr 


Val Lys Lys 






260 




Pro 


Ser 


Asp Ala Asp 


lie Ser Glu 






275 


280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 




290 




295 


Arg 


Leu 


Ala Arg Gly 


His Ser Leu 


305 






310 



<210> 93 
<211> 621 
<212> PRT 

c213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 93 



Thr 


Ala 


Gly 


Phe 


Tyr 
S 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 
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205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 








240 


Ala 


Lys Asp His 


Val 


vax 


GXU 


vax 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


VaX 






285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




300 










335 


GCT 










lie 


Lys Val Pro 


Ser 


Asp 


Leu 


Asp 




10 






15 




Ser 


Phe Val Asn 


Trp 


vax 


Axa 


ulu 


25 






30 






Ser 


Asp Met Asp 


Leu 


Asn 


Leu 


Tip 




45 








Glu 


Lys Leu Gin 


Arg 


Asp 


Fne 


Leu 




60 










Ala 


Pro Glu Ala 


Leu 


Phe 


Phe 


val 




75 








80 


Phe 


His Met His 


■17-1 

vax 


Leu 


Val 


V9XU 




90 






95 




Leu 


Gly Arg Phe 


Leu 


Ser 




1J.C 


105 




110 






Tyr 


Arg Gly lie 


Glu 


r*ro 


inr 


Leu 




125 








Thr 


Arg Asn Gly 


ax a 


VaXy 




uiy 




140 










He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 




1S5 








160 


Trp 


Thr Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 






175 


His 


Arg 


Lys Arg Leu 


Val 


Ala 


Gin 


185 




190 






Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg 


Ser Lys Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys Gly He 


Thr 


Ser 


Glu 


Lys 


235 








240 


Ser 


Tyr He Ser 


Phe 


Asn 


Ala 


Ala 




250 






255 




Ala 


Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 






270 






Pro 


Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 




285 
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Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 31° 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
365 390 395 4 °° 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser As*n Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 4 30 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe Phe Lg Trp Ala Lys Asp His Val Val Glu Val 
465 4 70 475 4 ? U 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 4 ^ 

Pro Ser Asp Ala Asp He Ser Glu Pro* Lys Arg Val Arg Glu Ser Val 

500 505 510 -, 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 535 540 

Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn 
545 " 550 555 560 



5JU ->-> -J 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 " 615 620 

<210> 94 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 335 GCT 
<400> 94 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 70 75 80 

Asn Gly Tyr -Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Ala Ala 

100 ~ 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 " 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 ' . 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 95 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 68 335 GCT 

<400> 95 * 
Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 ~ 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 * 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
30S ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Ala Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 ' 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 * 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 96 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 335 GCT 

Met°Glu 6 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ^ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
S5 "" 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 I 40 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 I 75 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 " 185 1?0 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 



260 ^ v _, 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 97 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 337 GCT 



265 270 



Thr Ala Gly Phe Tyr GXu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 , 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185. 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235. 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Ala Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 * 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 
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515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ^ " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 98 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 337 GCT 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 . 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn .Ala Gly Lys 

35 ~ 40 -45 

He Met Ser Leu Thr Lys Thr Ala Pro "Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 , 70 75 . 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 H° 

Ala Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 " 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 I 90 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 
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Arg Tyr 


Gin Asn Lys 


Cys Ser Arg 


305 






310 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






340 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 




355 


360 


He 


His 


His He Met 


Gly Lys Val 




370 




375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


385 






390 



His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













<210> 99 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep 68 337 GCT 



<400> 99 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 



Tyr 


Glu 


lie 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


lie 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 



Ser 


Asp 


Leu 


ASp 






15 




Trp 


Val 


Ala 


Glu 


30 






Leu 


Asn 


Leu 


He 


45 








Arg 


Asp 


Phe 


Leu 


Leu 


Phe 


Phe 


val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 
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305 






310 


inr 


Lys 


Tire T)Va 

iiys ±*ne uxy 


jjy 3 Aiy as ii 






325 




til M 

Ala 


Thr 


Gly Lys Thr 


Asn xle Ala 






340 




Phe 


Tyr 


Gly cys val 


Asn Trp Tnr 






355 


360 


Cys 


Val 


Asp Lys Met 


Val He Trp 


370 




375 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala 


385 






390 


Val 


Asp 


Gin Lys Cys 


Lys Ser Ser 






405 




He 


Val 


Thr Ser Asn 


Thr Asn Met 






420 




Thr 


Thr 


Phe Glu His 


Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg Arg 


Leu Asn His 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


465 






470 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys 






485 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






500 




Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 






515 


520 


Arg 


Leu 


Ala Arg Gly 


His Ser Leu 




530 




535 



<210> 100 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 100 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Ala 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



165 



-125- 







3X5 






i *i t\ 


Tnr 


lie 


lrp 


Leu 


Phe 


bly rlU >V-L c± 




330 








1 ^ C 

Job 


Glu 


Ala 


He 


Ala His 


TViy* Val Drrt 
lui Vai rxu 


345 










Ten 


Asn 


Glu 


Asn 


Phe 


Pro 


fne Asn Asp 










365 




Trp 


Glu 


Glu 


Gly Lys 


Met Tnr Ala 








380 






He 


Leu 


Gly 


Gly Ser 


Lys Val Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


lie Asp 


Gly Asn Ser 


425 










430 


Leu 


Gin 


Asp 


Arg Met 


Phe Lys Phe 










445 




Asp 


Phe 


Gly 


Lys Val 


Thr Lys Gin 








460 






Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




475 






480 


Gly Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 




490 








495 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 


505 










510 


Glu 


Ala 


Oaf 

Ser 


lie 


Asn 


Tyr Ala Asp 










525 




337 


GCT 










Asp 


Lys 


Gly 


lie 


Thr 


oci uiu iiys 




10 










Ser Tyr 


lie 


Ser 


Phe 


aSH /via nla 


25 










•a n 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 










45 




Pro Asp 


Tyr 


Leu Val 


Gly Gin Gin 








60 






Arg lie 


Tyr 


Lys 


He 


Leu Glu Leu 






75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 


Glu 


Ala 


lie 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp Glu 


Glu 


Gly Lys 


Met Thr Ala 






155 






160 


He 


Leu 


Gly 


Gly Ser 


Lys Val Arg 




170 








175 
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Val Asp Gin Lye Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 1B5 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 2B5 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 .310 

<210> 101 
<211> 521 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 341 GCC 
<400> 101 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160. 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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9fi0 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 



"~ " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

Asn "y Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



.„ , __ ^ 300 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

*aoc 330 j j j 

Thr Thr Gly Lys Ala Asn He Ala Glu Ala lie Ala His Thr Val Pro 



Phe Tyr Gly Cys Val Asn Trp Thr A^n Glu Asn Phe Pro Phe Asn Asp 



360 



Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 



Lys III Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

Va! Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

A^e. 440 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

a en 455 4oU 

Glu Va? Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
vice 470 4/j 

Oil His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
Pro Ser Asp Ala As P lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
Ala Gin Pro ler Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
Arg Tyr l^n Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
Phe Pro Cys Arg Gin Cys III Arg Met Asn Gin Asn Ser Asn He Cys 



Ihe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 — 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr. 



rng 585 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 ? 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 &20 

<210> 102 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 341 GCC 

Met°Glu°Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

Ser Asn Ser £rg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 4i 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 " 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Ala Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320. 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 103 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 341 GCC 
<400> 103 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 ■ 




Thr 


Glu Trp Arg 


Arg 


65 






Gin 


Phe Glu Lys 


Gly 






85 


Thr 


Thr Gly Val 


Lys 




100 




Arg 


Glu Lys Leu 


He 




115 




Pro 


Asn Trp Phe 


Ala 




130 




Asn 


Lys Val Val 


Asp 


145 






Thr 


Gin Pro Glu 


Leu 






165 


Ser 


Ala Cys Leu 


Asn 




180 




Leu 


Thr His Val 


Ser 




195 




Pro 


Asn Ser Asp 


Ala 




210 




Met 


Glu Leu Val 


Gly 


225 






Gin 


Trp He Gin 


Glu 




245 


Ser 


Asn Ser Arg 


Ser 




260 




He 


Met Ser Leu 


Thr 




275 




Pro 


Val Glu Asp 


He 




290 




Asn 


Gly Tyr Asp 


Pro 


305 






Thr 


Lys Lys Phe 


Gly 






325 


Thr 


Thr Gly Lys 


Ala 




340 




Phe 


Tyr Gly Cys 


Val 




355 ' 




Cys 


Val Asp Lys 


Met 




370 




Lys 


Val Val Glu 


Ser 


385 






Val 


Asp Gin Lys 


Cys 






405 


He 


Val Thr Ser 


Asn 




420 




Thr 


Thr Phe Glu 


His 




435 




Glu 


Leu Thr Arg 


Arg 




450 




Glu 


Val Lys Asp 


Phe 


465 






Glu 


His Glu Phe 


Tyr 






485 


Pro 


Ser Asp Ala 


Asp 




500 


Ala 


Gin Pro Ser 


Thr 




515 




Arg 


Leu Ala Arg 


Gly 




530 





55 



Val 


Ser Lys 


Ala Pro 


G1U 


70 




/ 3 


Glu 


Ser Tyr 


Pne his 


wee 








Ser 


Met Val 


Leu Gly 


Arg 






105 




Gin Arg He 


Tyr Arg 


Gly 




120 






Val 


Thr Lys 


Thr Arg 


Asn 




135 






Glu 


Cys Tyr 


He Pro 


Asn 


150 




155 


Gin Trp Ala 


Trp Thr 


Asn 






170 




Leu 


Thr Glu 


Arg Lys 


Arg 






185 




Gin 


Thr Gin 


Glu Gin 


Asn 




200 






Pro 


Val He 


Arg Ser 


Lys 




215 






Trp 


Leu Val 


Asp Lys 


Gly 


230 






235 


Asp 


Gin Ala 


Ser Tyr 


He 




250 




Gin 


lie Lys 


Ala Ala 


Leu 




265 




Lys 


Thr Ala 


Pro Asp 


Tyr 


280 






Ser 


Ser Asn 


Arg He 


Tyr 




295 






Gin Tyr Ala 


Ala Ser 


Val 


310 








Lys 


Arg Asn 


rril_ _ T1 _ 

Tnr lie 


Trp 






J JW 




Asn 


He Ala 


Glu Ala 


lie 










Asn Trp Thr 


Asn Glu 


Asn 




360 






Val 


He Trp 


Trp Glu 


Glu 




375 






Ala 


Lys Ala 


He Leu 


Gly 


390 






395 


Lys 


Ser Ser 


Ala Gin 


He 




410 




Thr 


Asn Met 


Cys Ala 


Val 






425 




Gin 


Gin Pro 


Leu Gin 


Asp 




440 






Leu Asp His 


Asp Phe 


Gly 




455 






Phe Arg Trp 


Ala Lys 


Asp 


470 






475 


Val 


Lys Lys 


Gly Gly 


Ala 






490 




He 


Ser Glu 


Pro Lys 


Arg 






505 




Ser 


Asp Ala 


Glu Ala 


Ser 




520 






His 


Ser Leu 








535 







60 

Ala Leu Phe Phe Val 
80 

His Val Leu Val Glu 
95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 
160 

Met Glu Gin Tyr Leu 
175 

Leu Val Ala Gin His 
190 

Lys Glu Asn Gin Asn 
205 

Thr Ser Ala Arg Tyr 
220 

He Thr Ser Glu Lys 
240 

Ser Phe Asn Ala Ala 
255 

Asp Asn Ala Gly Lys 
270 

Leu Val Gly Gin Gin 
285 

Lys He Leu Glu Leu 
300 

Phe Leu Gly Trp Ala 
320 

Leu Phe Gly Pro Ala 
335 

Ala His Thr Val Pro 
350 

Phe Pro Phe Asn Asp 
365 

Gly Lys Met Thr Ala 
380 

Gly Ser Lys Val Arg 
400 

Asp Pro Thr Pro Val 
415 

He Asp Gly Asn Ser 
430 

Arg Met Phe Lys Phe 
445 

Lys Val Thr Lys Gin 
460 

His Val Val Glu Val 
480 

Lys Lys Arg Pro Ala 
495 

Val Arg Glu Ser Val 
510 

He Asn Tyr Ala Asp 
525 
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<210> 104 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 341 GCC 



<400> 104 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 IS 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 ~ 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Ala Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 - 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 * 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 



<210> 105 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 342 GCC 
<400> 105 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 
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Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly G?u Ser Tyr Phe His Met His Val Leu Val Glu 
85 90 - 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
100 105 -- 

Leu He Gin Arg He 
lis 12° , 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 



Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

3 - 120 123 



Tin 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

i Qt; 200 _ 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

map 230 2jo 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

960 265 * /u 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

27S 280 
Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 

295 3 00 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 



Thr Thr Gly Lys Thr Ala He Ala Glu Ala He Ala His Thr Val Pro 

340 345 • 3:>u 

Cye Val Asn Trp Thr 

Cys Val isp Lys Met Val lie TrJ Trp Glu Glu Gly £ys Met Thr Ala 



340 -34i5 rf - rw 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
1 - 360 365 



375 380 
Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 42 5 430 . 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 *40 44 f 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

4SS 460 



, ff c 470 47 5 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

^" 405 490 *kyo 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " * 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 106 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 342 GCC 
<400> 106 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser- Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

iOO 105 110 

Thr Thr Gly Lys Thr Ala He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 107 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 342 GCC 
<400> 107 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 * 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 * 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 ~ 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 * 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 * * 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 32Q 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Ala He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

410 4X5 



405 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 4 30 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 108 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep protein: rep40 342 GCC 

<400> 108 ^ ^ T(Mi Val Asp LyB Gly Ile xhr Ser Glu Lys 

10 15 
Ala Ser Tyr Ile Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg Ile Tyr Lys Ile Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr Ile Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 I 60 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 

Gin 


Trp 


Ile 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


Ile 






35 










Ile 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


Ile 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 










85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Ala 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 








135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


Ile 


145 










150 
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Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 " 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

ISO 185 * 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 . 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 109 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep7B 347 GCA 
<400> 109 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 * 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 * 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






260 










lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


He 


Ser .Ser 


Asn 




290 






295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr 


Ala 


305 






310 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 




530 








535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










He 


His 


His He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu Asp 


Asp 




610 






615 





<210> 110 
<211> 397 
<212> PRT 

<213> Artificial Sequence 





250 




o c c 


Ala 


Ala 


Leu Asp 


ASH AJ.a \j±y li/S 


265 








Pro 


ASp 


Tyr Leu 


val oiy bin oiu 










Arg 


lie 


Tyr Lys 


lie LcU ulU ilCU 






300 




Ala 


Ser 


vai r*ne 


T All /"^ J -m r Mil ^ | — 1 

jueu \j±y irp h-lsl 






315 


320 


Thr 


He 


Trp Leu 


Pne Gly Pro Ala 




330 




335 


Glu 


Ala 


Ala Ala 


His tax vai Pro 


345 






350 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 








365 


Trp 


Glu 


Glu Gly 


Lys Met Thr Ala 






380 




He 


Leu 


Gly Gly 


Ser Lys Val Arg 






395 


400 


Ala 


Gin 


He Asp 


Pro Thr Pro Val 




410 


415 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 


425 






430 


Leu 


Gin 


Asp Arg 


we c rae Jjy s fne 








445 


Asp 


Phe 


Gly Lys 


val Tar Jjys bin 






460 




Ala 


Lys 


Asp His 


vai vai vslU Val 




475 


a on 


Gly 


Gly 


Ala Lys 


Lys Arg Pro Ala 




490 




495 


Pro 


Lys 


Arg Val 


Arg Glu Ser Val 


505 




510 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 








525 


His 


Val 


Gly Met 


Asn Leu Met Leu 






540 




Met 


Asn 


Gin Asn 


Ser Asn He Cys 






555 


560 


Leu 


Glu 


Cys Phe 


Pro Val Ser Glu 




570 


575 


Lys 


Ala 


Tyr Gin 


Lys Leu Cys Tyr 


5B5 






590 


Pro 


Asp 


Ala Cys 


Thr Ala Cys Asp 






605 


Cys 


He 


Phe Glu 


Gin 




620 





<220> 

<223> Mutant rep protein: rep52 347 GCA 
<400> 110 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
20 25 30 
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Ser 


Asn 


oci Arg ocx 


filn TT a T.vk Ala 
vjxii lie my t> nxa 






35 


% u 


lie 


Met 


Ser Leu Thr 


jjys luT Ala fro 




50 






Pro 


Val 


Glu Asp He 


O * -w— O a -v~ ft c 1 ft 

jci aer asd Arg 


65 






70 


Asn 


Gly 


Tyr Asp Pro 


f2l n Tvr n "1 o ft "1 z» 




85 




Thr 


Lys 


uys rue wiy 


Jjy S rtiy nan 1M 




100 




Thr 


Thr 


Gly Lys Thr 


ft «=• i-i Tie ft! a nl |. 
ASH lie Aia ulu 






115 


120 


Phe 


Tyr 


Gly Cys val 


Asn irp inr ash 




130 




135 


Cys 


Val 


Asp Lys Met 


Val He Trp Trp 


145 






150 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala lie 




165 




Val 


Asp 


Gin Lys Cys 


Lys Ser Ser Ala 




180 


185 


He 


Val 


Thr Ser Asn 


Thr Asn Met Cys 






195 


200 


Thr 


Thr 


Phe Glu His 


Gin Gin Pro Leu 




210 




215 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


225 






230 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp Ala 






245 




Glu 


His 


Glu Phe Tyr 


Val Lys Lys Gly 






260 


265 


Pro 


Ser 


Asp Ala Asp 


He Ser Glu Pro 






275 


280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala Glu 




290 




295 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg His 


305 






310 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys Leu 






340 


345 


Ser 


Gin 


Pro Val Ser 


Val Val Lys Lys 






355 


360 


He 


His 


His He Met 


Gly Lys Val Pro 




370 




375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp Cys 


385 






390 


<210> 111 




<211> 536 




<212> PRT 




<213> Artificial Sequence 


<220> 






<223> Mutant rep protein: rep68 347 


<400> 111 





Thr Ala Gly Phe Tyr Glu He Val He 

1 5 

Glu His Leu Pro Gly He Ser Asp Ser 

20 25 



Lys Glu Trp Glu Leu Pro Pro Asp Ser 
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ft 1 -a 


Leu Asp 


ft C7T-) Ala Hi V Til/Q 

noli a uy a 








Asp 


iyi UcU 


vdx uxy uxn oxxi 




C ft 




lie 




11C IICU UJ.U UCU 




75 


q n 


Ser 


Val flits 


IicU Vjiy lip ALa 


90 






Tip 

lie 


Trp Leu 


Phf» Glv Prn ftl =» 
Xrlie vjiy tiv Ala 




i 1 ft 
11U 


Ala 


ft 1 a ft 1 a 


tr-i e Thy- Val Pro 
AJLa X ill Val rl U 






125 


IjlU 


Asn Pne 


D-»-/-i "PH^ Ben ft cri 
rLU rue nau nop 




14 0 




Glu 


GlU Gxy 


L»ys wee inr A±a 




155 


160 


Leu 


Gly Gly 


Ser Lys Val Arg 


170 




I/O 


Gin 


He Asp 


Fro inr Fro vai 




190 


Ala 


Val He 


Asp Gly Asn Ser 






205 




Asp Arg 


Mot* Dha T.irc o 

ficu xr lies uyb XT llC 








■pV, <a 

it xie 




Val Thr Iivs Gin 

VCil lill UVo wXll 




"> *i c 




Lys 


Asp His 


Val Veil l7i\I Vdl 


250 




255 


Gly 


Ala Lys 


Lys Arg Pro Ala 




270 


Lys 


Arg Val 


Arg Glu Ser Val 






285 


Ala 


Ser He 


Asn Tyr Ala Asp 




300 




Val 


Gly Met 


Asn Leu Met Leu 




315 


320 


Sen 


Gin Asn 


Cf*T Asn Tie Pvs 


330 




335 


Glu 


Cys Phe 


Pro Val Ser Glu 






Aid. 


Tyr Gin 


uy o ucu v- jr d iyi 






Asd 


Ala Cys 


Thr Ala Cys Asp 




380 




He 


Phe Glu 


Gin 




395 




GCA 






Lys 


Val Pro 


Ser Asp Leu Asp 


10 




15 


Phe 


Val Asn 


Trp Val Ala Glu 






30 


Asp 


Met Asp 


Leu Asn Leu He 
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35 






40 


ulu 


Gin 


.fVXCl C X *— ' Xi<^ UA- 


Thr 


val 


Ala 




c n 






55 




Tnr 


oiU 


Trp Arg Arg 


Val 


Ser 


Lys 


cc 




70 






VjrJ.Il 


>, /-v 


fill ii T .va (Til v 
uiu Liyy u±y 


Glu Ser Tyr 














Thr 


Thr 


Va±y val iiys 


Ser 


Met 


Val 














Arg 


Glu 


Lys Leu Xle 


Gin Arg 


He 




115 






12 0 


Pro 


As n 


Trp Phe Ala 


Val 


Thr 


Lys 




130 




135 




As n 


Lys 


Val Val Asp 


Glu 


Cys 


Tyr 


145 




150 






Thr 


uin 


mln T<on 
irro uiu ijcu 


Gin Trp Ala 






loo 








ser 


Aia 


LyS licU ASH 


Leu 


Thr 


Glu 






180 








Leu 


Thr 


His vai aer 


Gin 


Thr 


Gin 






195 






200 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 




210 




215 




Met 


GlU 


Leu vai oiy 


Trp 


Leu 


Val 


225 






230 






Gin 


Trp 


lie tain oiu 


Asp 


Gin Ala 












Ser 


As 11 




Gin 


He 


Lys 














lie 


wet 


OCX JjcU llu 


Lys 


Thr 


Ala 






*5 *7 C 






280 


.fro 


Val 


UIU ASp lie 


Ser 


Ser 


Asn 




zyu 




295 




Asn 


oiy 




Gin Tyr Ala 








310 






Thr 


Lys 


Xjyo rMlfcs uiy 


Lys 


Arg Asn 














1 tlx 


Tnr 


Uly liy a lux 


Asn 


He 


Ala 






3-40 








xrfie 


Tyr 


Uly V_y £> veil 


Asn Trp Thr 










360 


Cys 


vai 


TV am T M ^ #"» 

Asp iiys wet 


Val 


He 


Trp 




3 t \J 






375 




Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 






455 




Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


455 






470 






Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 






515 




520 
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45 



Glu 


Lys 


Leu 


Gin Arg 


Asp Phe 


Leu 








60 








Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu Val 
95 


Glu 


Leu Gly 


Arg 


Phe 


Leu 


Ser Gin 


He 


105 










110 




Tyr 


Arg 


uly 


He 


Glu 
125 


Pro Thr 


Leu 


Thr Arg 


Asn 


Gly Ala 


Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr Leu 


Leu Pro 


Lys 






155 








160 


Trp 


Thr 


nSQ 


Met 


Glu 


Gin Tyr Leu 


170 








175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin 


His 


185 










190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn Gin 


Asn 








205 






Arg Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 








220 








Asp Lys 


uiy 


He 


Thr 


Ser Glu 


Lys 






235 








240 


Ser Tyr 


Tie 


Ser 


Phe 


Asn Ala 


Ala 




250 








255 




Ala 


Ala 


Leu 


Asp Asn 


Ala Gly 


Lys 


265 










270 




Pro 


Asp 


Tvr 


Leu 


Val 
285 


Gly Gin 


Gin 


Arg 


He 


Tvr 


Lys 


He 


Leu Glu 


Leu 






300 








Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 








320 


Thr 


He 




Leu 


Phe 


Gly Pro Ala 




330 






335 




Glu 


Ala 


Ala 


Ala 


His 


Thr Val 


Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 






Trp 


Glu 


Glu 


Gly Lys 


Met Thr 


Ala 








380 








He 


Leu 


Gly 


Gly Ser 


Lys Val 


Arg 






3 95 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 


425 










430 




Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




460 








Ala Lys 


Asp 


His 


Val 


Val Glu 


Val 






475 








480 


Gly Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 




490 








495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 


505 










510 




Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 112 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 347 GCA 
<400> 112 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 * 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ~ 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala Ala Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 113 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep 78 350 AAT 
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<400> 113 






He Val 


Thr Ala 


Gly Phe 


Tyr 
5 


Glu 


Glu 


His 


Leu Pro 


Gly 


He 


Ser Asp 


Lys 


Glu 


20 
Trp Glu 


Leu 


Pro 


Pro Asp 




35 






40 


Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val Ala 




50 








55 


Thr 


Glu 


Tro Arcr 

XT 


Arg 


Val 


Ser Lys 


65 






70 




Gin 


Phe 


Glu Lys 


Gly Glu Ser Tyr 






85 






Thr 


Thr 


Gly Val 


Lys 


Ser 


Met Val 






100 








Arg Glu 


Lys Leu 


He Gin Arg He 






115 






120 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr Lys 




130 






135 


Asn 


Lys 


Val Val 


Asp 


Glu 


Cys Tyr 


145 






150 




Thr 


Gin 


Pro Glu 


Leu Gin Trp Ala 








165 






Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr Glu 






180 








Leu 


Thr 


His Val 


Ser 


Gin 


Thr Gin 






195 






200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val He 




210 






215 


Met 


Glu 


Leu Val 


Gly Trp 


Leu Val 


225 








230 




Gin Trp 


He Gin 


Glu Asp 


Gin Ala 








245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 






260 








He 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 






275 




280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 




290 








295 


Asn Gly 


Tyr Asp 


Pro Gin Tyr Ala 


305 






310 




Thr Lys 


Lys Phe 


Gly Lys Arg Asn 








325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






340 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 




355 






360 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


370 






375 


Lys Val 


Val Glu 


Ser Ala Lys Ala 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 








405 






lie 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 






420 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 






435 






440 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp His 




450 






455 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 






470 
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He Lys 


Val Pro Ser Asp 


Leu Asp 


10 




15 




Ser Phe 


Val Asn Trp Val 


Ala 


Glu 


25 


30 






Ser Asp 


Met Asp Leu Asn 


Leu 


He 




45 






Glu Lys 


Leu Gin Arg . Asp 


Phe 


Leu 




60 






Ala Pro 


Glu Ala Leu Phe 


Phe 


Val 




75 




80 


Phe His 


Met His Val Leu 


Val 


Glu 


90 




95 




Leu Gly 


Arg Phe Leu Ser 


Gin 


He 


105 


110 






Tyr Arg 


Gly He Glu Pro 


Thr 


Leu 


125 






Thr Arg 


Asn Gly Ala Gly 


Gly Gly 




140 






'lie Pro 


Asn Tyr Leu Leu 


Pro 


Lys 




155 




160 


Trp Thr 


Asn Met Glu Gin 


Tyr 


Leu 


170 




175 




Arg Lys 


Arg Leu Val Ala 


Gin His 


185 


190 






Glu Gin 


Asn Lys Glu Asn 


Gin 


Asn 




205 






Arg Ser 


Lys Thr Ser Ala 


Arg 


Tyr 


220 






Asp Lys 


Gly He Thr Ser 


Glu 


Lys 


235 




240 


Ser Tyr 


He Ser Phe Asn 


Ala 


Ala 


• 250 




2S5 




Ala Ala 


Leu Asp Asn Ala 


Gly Lys 


265 


270 






Pro Asp 


Tyr Leu Val Gly 


Gin 


Gin 


285 






Arg He 


Tyr Lys He Leu 


Glu 


Leu 


300 






Ala Ser 


Val Phe Leu Gly 


Trp Ala 




315 




320 


Thr He 


Trp Leu Phe Gly 


Pro 


Ala 


330 


335 




Glu Ala 


He Ala His Asn 


Val 


Pro 


345 


350 






Asn Glu 


Asn Phe Pro Phe 


Asn Asp 




365 






Trp Glu 


Glu Gly Lys Met 


Thr Ala 


380 






He Leu 


Gly Gly Ser Lys 


Val 


Arg 




395 




400 


Ala Gin 


He Asp Pro Thr 


Pro 


Val 


410 


415 




Cys Ala 


Val He Asp Gly 


Asn 


Ser 


425 


430 






Leu Gin 


Asp Arg Met Phe 


Lys 


Phe 




445 






Asp Phe 


Gly Lys Val Thr 


Lys 


Gin 


460 






Ala Lys 


Asp His Val Val 


Glu 


Val 


475 




480 
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Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys 








485 




Pro 


Ser 


Asp 


Ala Asp lie Ser 


Glu 








500 




Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 






515 




520 


Arg 


Tyr 


Gin 


Asn Lys Cys Ser 


Arg 




530 




535 




Phe 


Pro 


Cys 


Arg Gin Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 








565 


Lys 


Ser 


Gin 


Pro 


Val Ser Val Val 








580 




lie 


His 


His 


He Met Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn 


Val Asp Leu Asp 


Asp 




610 




615 





<210> 114 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 114 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Ash 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 
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Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 


490 






495 


Pro Lys Arg 


Val 


Arg 


Glu Ser Val 


505 






510 


Glu Ala Ser 


He 


Asn Tyr Ala Asp 






525 




His Val Gly 


Met 


Asn 


Ti^n M* 31 ^ - Tj^mi 


540 






Met Asn Gin 


Asn 


OCX 


ten T T <* Hifo 
asu lie uys 


555 






560 


Leu Glu Cys 


Phe 


Pro 


Val Ser Glu 


570 






575 


Lvs Ala Tvr 


Gin 


Lys 


Leu Cys Tyr 


585 






590 


Pro Asp Ala 


Cvs 


Thr 


Ala Cys Asp 






605 




Cys He Phe 


Glu 


Gin 




620 






350 AAT 








Asp Lys Gly 


He 


Thr 


Ser Glu Lys 


10 






15 


Ser Tyr He 


Ser 


Phe 


Asn Ala Ala 


25 






30 


Ala Ala Leu 


Asp 


Asn Ala Gly Lys 






45 




Pro Asp Tyr 


Leu 


Val Gly Gin Gin 




60 






Arg He Tyr 


Lys 


He 


Leu Glu Leu 


75 






80 


Ala Ser Val 


Phe 


Leu Gly Trp Ala 


90 






95 


Thr He Trp 


Leu 


Phe 


Gly Pro Ala 


105 






110 


Glu Ala He 


Ala 


His 


Asn Val Pro 






125 




Asn Glu Asn 


Phe 


Pro 


Phe Asn Asp 




140 






Trp Glu Glu 


Gly 


Lys 


Met Thr Ala 


155 






160 


He Leu Gly 


Gly 


Ser 


Lys Val Arg 


170 






175 


Ala Gin He 


Asp 


Pro 


Thr Pro Val 


185 




190 


Cys Ala Val 


He 


Asp Gly Asn Ser 




205 




Leu Gin Asp 


Arg 


Met 


Phe Lys Phe 




220 






Asp Phe Gly 


Lys 


Val 


Thr Lys Gin 


235 






240 


Ala Lys Asp 


His 


Val 


Val Glu Val 


250 






255 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 
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260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ^ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 ~ 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 115 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 350 AAT 
<400> 115 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 * 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 ~ " 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 " 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
260 265 270 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 * 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Asn Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ^ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 116 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 350 AAT 



<400> 116 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys Gly He 


Thr Ser Glu Lys 


1 








5 




10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He Ser 


Phe Asn Ala Ala 






20 








25 


30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 


45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu 


Val Gly Gin Gin 




50 








55 


60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys 


He Leu Glu Leu 


65 










70 




75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val Phe 


Leu Gly Trp Ala 








85 






90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He Trp Leu 


Phe Gly Pro Ala 








100 








105 


110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala He Ala 


His Asn Val Pro 






115 








120 


125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu Asn Phe 


Pro Phe Asn Asp 
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130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 * 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin. Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 * 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 117 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 350 GCT 
<400> 117 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 - 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 " 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
210 215 220 
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Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 118 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 350 GCT 

Met°Glu^Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ' 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ' 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ISO 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 . 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 " 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 119 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 350 GCT 
<400> 119 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu 


His 


Leu 


Pro Gly He 








20 


Lys 


Glu 


Trp 


Glu Leu Pro 




35 




Glu 


Gin 


Ala 


Pro Leu Thr 




50 






Thr 


Glu 


Trp 


Arg Arg Val 


65 






70 


Gin 


Phe 


Glu 


Lys Gly Glu 








85 


Thr 


Thr 


Gly 


Val Lys Ser 






100 


Arg 


Glu 


Lys 


Leu He Gin 






115 




Pro 


Asn 


Trp 


Phe Ala Val 




130 






Asn 


Lys 


Val 


Val Asp Glu 


145 




ISO 


Thr 


Gin 


Pro 


Glu Leu Gin 








165 


Ser 


Ala 


Cys 


Leu Asn Leu 






180 


Leu 


Thr 


His 


Val Ser Gin 






195 




Pro 


Asn 


Ser 


Asp Ala Pro 




210 






Met 


Glu 


Leu 


Val Gly Trp 


225 






230 


Gin 


Trp 


lie 


Gin Glu Asp 






245 


Ser 


Asn 


Ser 


Arg Ser Gin 








260 


He 


Met 


Ser 


Leu Thr Lys 






275 




Pro 


Val 


Glu 


Asp He Ser 




290 






Asn 


Gly 


Tyr 


Asp Pro Gin 


305 






310 


Thr 


Lys 


Lys 


Phe Gly Lys 








325 


Thr 


Thr 


Gly 


Lys Thr Asn 








340 


Phe 


Tyr 


Gly 


Cys Val Asn 






355 




Cys 


Val 


Asp 


Lys Met Val 




370 






Lys 


Val 


Val 


Glu Ser Ala 


385 






390 


Val 


Asp 


Gin 


Lys Cys Lys 








405 


He 


Val 


Thr 


Ser Asn Thr 








420 


Thr 


Thr 


Phe 


Glu His Gin 






435 




Glu 


Leu 


Thr 


Arg Arg Leu 




450 






Glu 


Val 


Lys 


Asp Phe Phe 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val 








485 


Pro 


Ser 


Asp 


Ala Asp He 
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Ser Asp 


Ser 


Phe 


Val Asn 




25 






Pro Asp 


Ser 


Asp 


Met Asp 


40 








Val Ala 


Glu 


Lys 


Leu Gin 


55 






60 


Ser Lys 


Ala 


Pro 


Glu Ala 






75 


Ser Tyr 


Phe 


His 


Met His 




90 




Met Val 


Leu 


Gly 


Arg Phe 




105 






Arg He 


Tyr 


Arg 


Gly He 


120 








Thr Lys 


Thr 


Arg 


Asn Gly 


135 






140 


Cys Tyr 


lie 


Pro 


Asn Tyr 






155 


Trp Ala Trp 


Thr 


Asn Met 






170 




Thr Glu Arg 


Lys 


Arg Leu 




185 






Thr Gin 


Glu 


Gin 


Asn Lys 


200 








Val He 


Arg 


Ser 


Lys Thr 


215 






220 


Leu Val 


Asp 


Lys 


Gly He 








235 


Gin Ala 


Ser 


Tyr 


He Ser 






250 




He Lys 


Ala 


Ala 


Leu Asp 




265 






Thr Ala 


Pro 


Asp 


Tyr Leu 


280 








Ser Asn Arg 


He 


Tyr Lys 


295 






300 


Tyr Ala Ala 


Ser 


Val Phe 








315 


Arg Asn Thr 


He 


Trp Leu 






330 




He Ala 


Glu 


Ala 


He Ala 




345 






Trp Thr Asn 


Glu 


Asn Phe 


360 








He Trp Trp 


Glu 


Glu Gly 


375 






380 


Lys Ala He 


Leu 


Gly Gly 








395 


Ser Ser 


Ala 


Gin 


He Asp 






410 




Asn Met 


Cys 


Ala 


Val He 




425 






Gin Pro 


Leu 


Gin 


Asp Arg 


440 








Asp His 


Asp 


Phe 


Gly Lys 


455 






460 


Arg Trp Ala 


Lys 


Asp His 








475 


Lys Lys 


Gly 


Gly 


Ala Lys 






490 




Ser Glu 


Pro 


Lys 


Arg Val 
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Trp 


Val 


Ala 


Glu 




30 






Leu 


Asn 


Leu 


He 


45 








Arg 


Asp 


Phe 


Leu 


Leu 


Phe 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


fro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Arg 


Tyr 


X ilJL 




Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 






Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Ala 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 
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500 . 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 120 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 350 GCT 



<400> 120 



Met 


Glu 


Leu Val Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr Ser Glu Lys 


1 




5 










10 15 


Gin Trp 


He Gin Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser Phe Asn Ala Ala 






20 








25 


30 


Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys Ala 


Ala Leu Asp Asn Ala Gly Lys 






35 






40 




45 


lie 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu Val Gly Gin Gin 




50 




55 






60 


Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn Arg 


He Tyr Lys He Leu Glu Leu 


65 




70 








75 BO 


Asn Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu Gly Trp Ala 






85 










90 95 


Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe Gly Pro Ala 




100 






105 


110 


Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His Ala Val Pro 






115 






120 




125 


Phe Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro Phe Asn Asp 




130 




135 






140 


Cys 


Val 


Asp Lys Met 


Val 


He 


Trp Trp 


Glu Glu Gly Lys Met Thr Ala 


145 






150 








155 ™ 160 


Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys Val Arg 




165 










170 " * 175 


Val Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro Thr Pro Val 






rso 








185 


190 


He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp Gly Asn Ser 






195 






200 


205 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met Phe Lys Phe 




210 






215 






220 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val Thr Lys Gin 


225 






230 








235 240 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp Ala 


Lys Asp His Val Val Glu Val 






245 










250 255 


Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys Gly 


Gly Ala Lys Lys Arg Pro Ala 






260 








265 


270 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg Glu Ser Val 






275 






280 




285 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He Asn Tyr Ala Asp 




290 






295 






300 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 






305 






310 











<210> 121 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 354 



<400> 121 



Thr 


TV -» _ 

Ala. 


Gly 


rfle 


Tyr 

c 




Tie 
lie 


Val 


Tl© 


1 
Glu 


His 


Leu 


Pro 


5 

Gly 


lie 




Asp 


Ser 








20 












Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










A f\ 

40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


vai 


Ala 


G1U 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Aia 


65 








70 








Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Pne 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


vai 


T ai 1 

Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 


Tyr 




115 










120 




Pro 


Asn 


Trp 


irne 


Aia 


Val 


1. Ii-£T 


Lys 


X in 




130 








lib 






Asn 


Lys 


val 


vai 


Asp 


ulu 


Cys 


Tyr 


Tl © 
116 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Til 21 

Aid 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Tnr 


bill 


Arg 






180 










lob 


Leu 


Thr 


XllS 


vai 


oer 


Gin 


lul 


PI r, 
urlll 


VJlU 






195 










*> a n 




Pro 


Asn 


Ser 


ASp 


Aia 


rTO 


vai 


ne 


Arg 




210 














fie u 




Leu 


Vol 


v>Ay 


Trp 


Leu 


Val 


Asp 


225 










•5 ^ n 








Gin 


Trp 


lie 


Gin 


G1U 


Asp 


Gin 


Ala 


oer 








245 










Ser 


Asn 


ser 


TV 

Arg 


oer 


lain 


lie 


Lys 


Al a 

Ala 








260 










ZOO 


lie 






Xieu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 








295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 








340 










345 


Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 




370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 
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GCC 



Lys 


Val Pro 


Q a >» Ren T.au len 
Oul /w^/ UCU nay 


10 




is 


pne 


vai Asn 


irp vai Aia uiu 






JO 


Asp 


Wet ASp 


T.on Ren T.an Tl a 

lie u >isn j-icLi lie 




A c 

45 


Lys 


Leu Gin 


Arg Asp Phe Leu 




60 




Pro 


Glu Ala 


Leu pne pne vai 




75 


80 


His 


Met His 


val Leu vai Glu 


90 




95 


Gly 


Arg fne 


T.Aii Cat* f?n n TT o 
JJCU OCX VjlIX lie 




110 


Arg 


pi.. Tl a 

Giy lie 


ulu rlo lax Jjcu 






125 


Arg 


Asn Gly 


iiia <jiy uiy txiy 




140 




Pro 


Asn Tyr 


JUG u. bcu riu uy y 




155 


lOU 


Thr 


Asn Met 


giu Gin xyr L>eu 


170 




1 I Z> 


Lys 


Arg Leu 


Val Ala Gin xxis 




190 


Gin 


Asn ijys 


ulli Mail ulU nail 








0«T> 

oer 


juys iux 


S61 /ila ntg Ay* 




*5 "5 ft 




Lys 


Gly He 


Thr Seir Glu Lvs 


*5 ^ C 


240 


Tyr 


115 ^CX 


pVi a ji qn ll a Ala 


*3 c n 






Ala 

nla 




Aen Ala Glv Lvs 






Asp 


Tyr Leu 


Val Gly Gin Gin 






285 


He 


Tyr Lys 


He Leu Glu Leu 




300 




Ser 


Val Phe 


Leu Gly Trp Ala 




315 


320 


He 


Trp Leu 


Phe Gly Pro Ala 


330 


335 


Ala 


He Ala 


His Thr Val Pro 






350 


Glu 


Asn Phe 


Pro Phe Asn Asp 






365 


Glu 


Glu Gly 


Lys Met Thr Ala 




380 




Leu 


Gly Gly 


Ser Lys Val Arg 




395 


400 


Gin 


He Asp 


Pro Thr Pro Val 


410 


415 


Ala 


Val He 


Asp Gly Asn Ser 






430 


Gin 


Asp Arg 


Met Phe Lys Phe 






445 


Phe 


Gly Lys 


Val Thr Lys Gin 
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455 




V7±U 


Vdi 


Lys Asp Phe 


Jr 11C .ri-J. y 


Trr> 


4(93 






470 




Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


lie Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 


530 




535 




Phe 


Pro 


Cys Arg Gin 


Cys Glu 


Arg 


545 




550 




Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 






565 






Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 






580 






lie 


His 


His lie Met 


Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 


615 





<210> 122 
<211> 397 
<212> PRT 

<213> Artificial Sequence 







460 




Ala 


Lys 


Asia His Val 


Val Glu Val 








480 


Gly 


Gly 


Ala Lys Lys 


Arg Pro Ala 




490 




495 


Pro 


Lys 


Arg Val Arg 


Glu Ser Val 


505 






510 


Glu 


Ala 


Ser He Asn 


Tyr Ala Asp 






525 


His 


val 


Gly Met Asn 


Leu Met Leu 






540 




Met 


Asn 


Gin Asn Ser 


Asn He Cys 






555 


560 


Leu 


Glu 


Cys Phe Pro 


Val Ser Glu 




570 


575 


Lys 


Ala 


Tyr Gin Lys 


Leu Cys Tyr 


585 






590 


Pro 


Asp 


Ala Cys Thr 


Ala Cys Asp 






605 




Cys 


He 


Phe Glu Gin 






620 





<220> 

<223> Mutant rep protein: rep52 354 GCC 



<400> 122 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Ly6 


Gly He Thr 


Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe 


Asn Ala Ala 






20 










25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 






35 








40 






45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val 


Gly Gin Gin 




50 










55 








60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He 


Leu Glu Leu 


65 








70 










75 


80 


Ash 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu 


Gly Trp Ala 




85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe 


Gly Pro Ala 




100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His 


Thr Val Pro 






115 








120 






125 




Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 




130 






135 








140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro 


Thr Pro Val 








180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 






195 










200 




205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met 


Phe Lys Phe 




210 










215 








220 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val 


Thr Lys Gin 


225 








230 










235 


240 
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Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 






245 




Glu 


His 


Glu Phe Tyr 


Val Lys Lys 






260 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






275 


280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 




290 




295 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


305 






310 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






340 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 






355 


360 


He 


His 


His He Met 


Gly Lys Val 




370 




375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


385 






390 



<210> 123 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 
285 

Glu Ala Ser lie Asn Tyr Ala Asd 
300 

His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
365 

Pro Asp Ala Cys Thr Ala Cys Asp 
380 

Cys He Phe Glu Gin 

395 



<220> 

<223> Mutant rep protein: rep68 354 GCC 



<400> 123 












Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser Asp Leu Asp 


1 




5 








10 15 


Glu 


His 


Leu Pro 


Gly 


lie 


Ser 


Asp 


Ser Phe Val Asn Trp Val Ala Glu 






20 








25 30 


Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn Leu He 






35 








40 


45 


Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp Phe Leu 




50 








55 




60 


Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe Phe Val 


65 




70 






75 80 


Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu Val Glu 








85 








90 95 


Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser Gin He 






100 








105 110 


Arg 


Glu 


Lys Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro Thr Leu 






115 








120 


125 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 




140 


Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu Leu Pro Lys 


145 








150 






155 160 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met Glu Gin Tyr Leu 








165 








170 175 


Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu Val Ala Gin His 






180 










185 190 


Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys Glu Asn Gin Asn 






195 








200 


205 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr Ser Ala Arg Tyr 




210 






215 




220 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly lie Thr Ser Glu Lys 


225 








230 






235 240 


Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe Asn Ala Ala 
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245 



Ser 


Asn 


Ser 


Arg Ser Gin He Lys 








260 


He 


Met 


Ser 


Leu Thr Lys Thr Ala 






275 


280 


Pro 


Val 


Glu 


Asp He Ser Ser Asn 




290 




295 


Asn 


Gly 


Tyr 


Asp Pro Gin Tyr Ala 


305 




310 


Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 






325 


Thr 


Thr 


Gly 


Lys Thr Asn He Ala 








340 


Phe 


Ala 


Gly 


Cys Val Asn Trp .Thr 






355 


360 


Cys 


Val 


Asp 


Lys Met Val He Trp 


370 




375 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 


385 






390 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 






405 


He 


Val 


Thr 


Ser Asn Thr Asn Met 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


465 






470 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser Glu 






500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 


520 


Arg 


Leu 


Ala 


Arg Gly His Ser Leu 




530 




535 



<210> 124 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 124 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



100 
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250 




255 




Ala Ala 


Leu Asp Asn 


Ala Gly 


Lys 


265 






270 




Pro Asp 


Tyr Leu Val 


Gly Gin 


Gin 






285 






Arg 


He 


Tyr Lys He 


Leu Glu 


Leu 






300 






Ala 


Ser 


Val Phe Leu 


Gly Trp 


Ala 






315 


320 


Thr 


He 


Trp Leu Phe 


Gly Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala His 


Thr Val 


Pro 


345 






350 




Asn 


Glu 


Asn Phe Pro 


Phe Asn 


Asp 






365 






Trp Glu 


Glu Gly Lys 


Met Thr 


Ala 






380 






He 


Leu 


Gly Gly Ser 


Lys Val 


Arg 






395 




400 


Ala 


Gin 


He Asp Pro 


Thr Pro 


Val 




410 


415 




Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 


425 






430 




Leu 


Gin 


Asp Arg Met 


Phe Lys 


Phe 






445 






Asp 


Phe 


Gly Lys Val 


Thr Lys 


Gin 






460 






Ala Lys 


Asp His Val 


Val Glu 


Val 






475 




480 


Gly Gly 


Ala Lys Lys 


Arg Pro 


Ala 




490 




495 




Pro 


Lys 


Arg Val Arg 


Glu Ser 


Val 


505 






510 




Glu 


Ala 


Ser He Asn 


Tyr Ala 


Asp 






525 







354 GCC 



Asp Lys 


Gly He Thr 


Ser Glu 


Lys 


10 




15 




Ser Tyr 


He Ser PherAsn Ala 


Ala 


25 




30 




Ala Ala 


Leu Asp Asn 


Ala Gly 


Lys 




45 






Pro Asp 


Tyr Leu Val 


Gly Gin 


Gin 


60 






Arg He 


Tyr Lys He 


Leu Glu 


Leu 


75 




80 


Ala Ser 


Val Phe Leu 


Gly Trp 


Ala 


90 




95 




Thr He 


Trp Leu Phe 


Gly Pro 


Ala 


105 




110 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie 


Ala His Thr Val Pro 






115 








120 








125 


Phe 


Ala 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




130 






135 










140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 


145 






150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 






180 








185 






190 


lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys Ala 


Val 


He Asp Gly Asn Ser 






195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg Met Phe Lys Phe 




210 










215 










220 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 


225 










230 










235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 


Lys 


Asp 


His Val Val Glu Val 






245 










250 




255 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 


Gly Gly 


Ala 


Lys Lys Arg Pro Ala 








260 










265 






270 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val Arg Glu Ser Val 






275 










280 








285 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 


Arg 


Leu 


Ala 


Arg Gly His Ser Leu 










305 










310 














<210> 125 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep78 


363 


GCC 






<400> 125 


















Pro Ser Asp Leu Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


1 






5 










10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val Ala Glu 








20 








25 






30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp Leu Asn Leu He 




35 










40 








45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp Phe Leu 




50 










55 










60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe Phe Val 


65 




70 










75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val Leu Val Glu 








85 










90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe Leu Ser Gin He 






100 








105 






110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He Glu Pro Thr Leu 




115 










120 








125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly Ala Gly Gly Gly 




130 








135 










140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu Leu Pro Lys 


145 






150 










155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met Glu Gin Tyr Leu 










165 










170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu Val Ala Gin His 






180 










185 






190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys Glu Asn Gin Asn 
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195 


200 


Pro 


Asn 


Ser Asp Ala Pro 


tt^ 1 Tl o 

val lie 




210 


215 


Met 


Glu 


Leu Val Gly Trp 


Leu val 


225 




230 




Gin Trp 


He Gin Glu Asp 


Gin Ala 






245 




Ser 


Asn 


Ser Arg Ser Gin 


He Lys 






260 




He 


Met 


Ser Leu Thr Lys 


Thr Ala 






275 


2B0 


Pro 


Val 


Glu Asp He Ser 


Ser Asn 




290 


295 


Asn Gly 


Tyr Asp Pro Gin 


Tyr Ala 


305 




310 




Thr 


Lys 


Lys Phe Gly Lys 


Arg Ash 




325 




Thr 


Thr 


Gly Lys Thr Asn 


He Ala 






340 




Phe Tyr 


Gly Cys Val Asn 


Trp Thr 






355 


360 


Cys 


Val 


Asp Lys Met Val 


He Trp 


370 




375 


Lys 


Val 


Val Glu Ser Ala 


Lys Ala 


385 




390 




Val Asp 


Gin Lys Cys Lys 


Ser Ser 






405 




He 


Val 


Thr Ser Asn Thr 


Asn Met 






420. 




Thr 


Thr 


Phe Glu His Gin 


Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg Arg Leu 


Asp His 




450 




455 


Glu 


Val 


Lys Asp Phe Phe 


Arg Trp 


465 




470 




Glu 


His 


Glu Phe Tyr Val 


Lys Lys 






485 




Pro 


Ser 


Asp Ala Asp He 


Ser Glu 






SOO 




Ala 


Gin 


Pro Ser Thr Ser 


Asp Ala 






515 


520 


Arg Tyr 


Gin Asn Lys Cys 


Ser Arg 




530 




535 


Phe 


Pro 


Cys Arg Gin Cys 


Glu Arg 


545 




550 




Phe 


Thr 


His Gly Gin Lys 


Asp Cys 






565 




Ser 


Gin 


Pro Val Ser Val 


Val Lys 






580 


He His 


His He Met Gly 


Lys Val 






595 


600 


Leu 


Val 


Asn Val Asp Leu 


Asp Asp 




610 




615 



<210> 126 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 



-154- 





one 








Arg Ser Lys Tnr 


oer 


Aid 


Arg 


Tyr 


220 










Asp Lys Gly He 


inr 


oer 


G1U 


Lys 


235 








240 


Ser Tyr He Ser 




Asn 


Ala 


7\ 1 -a 
Aid 


250 






255 




Ala Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 




270 






Pro Asp Tyr Leu 


vai 


Gly 


Gin 


Gin 




285 








Arg He Tyr Lys 


He 


Leu 


Glu 


Leu 


300 










Ala Ser Val Phe 


Leu 


Gly 


Trp 


Ala 


315 








320 


Thr He Trp Leu 


Phe 


Gly 


Pro 


Ala 


330 






335 




Glu Ala He Ala 


His 


Thr 


Val 


Pro 


345 




350 






Asn Glu Ala Phe 


Pro 


Phe 


Asn 


Asp 




365 








Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


380 










He Leu Gly Gly 


Ser 


Lys 


vai 


Arg 


395 








400 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 


410 






415 




Cys Ala Val He 


Asp 


Gly 


Asn 


Ser 


425 




430 






Leu Gin Asp Arg 


Met 


pne 


Lys 


rue 


445 








Asp Phe Gly Lys 


vai 


inr 


Lys 


bin 


460 










Ala Lys Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 




510 






Glu Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




525 








His Val Gly Met 


Asn 


Leu 


Met 


Leu 


540 










Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


555 








560 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


570 






575 




Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 




590 






Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




605 








Cys He Phe Glu 


Gin 









620 
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<400> 126 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe' Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 ' 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 .240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 * 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 ~ 390 395 

<210> 127 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep.68 3 63 GCC 



<400> 127 
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Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105. 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 . 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ' 455 " 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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485 

Pro Ser Asp Ala Asp lie Ser 
500 

Ala Gin Pro Ser Thr Ser Asp 
515 

Arg Leu Ala Arg Gly His Ser 
530 535 

<210> 128 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 363 GCC 



<400> 128 



Met Glu 


Leu 


Val Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser Glu 


Lys 


1 




5 








10 


15 




Gin Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr 


lie Ser Phe Asn Ala 


Ala 










25 


30 




Ser Asn 


Ser 


Arg Ser Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 




35 




40 






45 




He Met 


Ser 


Leu Thr Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly Gin 


Gin 


50 




55 








60 




Pro Val 


Glu 


Asp He Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He Leu Glu 


Leu 


65 




70 










75 


80 


Asn Gly 


Tyr 


Asp Pro Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 


85 








90 


95 




Thr Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly Pro 


Ala 


100 






105 




110 




Thr Thr 


Gly 


Lys Thr Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr Val 


Pro 




115 




120 






125 




Phe Tyr 


Gly 


Cys Val Asn 


Trp 


Thr 


Asn 


Glu 


Ala Phe Pro Phe Asn 


Asp 


130 




135 








140 




Cys Val 


Asp 


Lys Met Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys Met Thr 


Ala 


145 


150 










155 


160 


Lys Val 


Val 


Glu Ser Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys Val 


Arg 




165 






170 


175 




Val Asp 


Gin 


Lys Cys Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr Pro 


Val 




180 






185 




190 




He Val 


Thr 


Ser Asn Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn 


Ser 




195 






200 






205 




Thr Thr 


Phe 


Glu His Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met Phe Lys 


Phe 


210 






215 








220 




Glu Leu 


Thr 


Arg Arg Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val Thr Lys 


Gin 


225 




230 










235 


240 


Glu Val 


Lys 


Asp Phe Phe 


Arg 


Trp 


Ala 


Lys 


Asp His Val Val Glu 


Val 




245 








250 


255 




Glu His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly 


Gly 


Ala Lys Lys Arg Pro 


Ala 






260 






265 




270 




Pro Ser 


Asp 


Ala Asp He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu Ser 


Val 




275 




280 






285 




Ala Gin 


Pro 


Ser Thr Ser 


Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 


290 






295 








300 




Arg Leu 


Ala 


Arg Gly His 


Ser 


Leu 











305 310 



490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 
Leu 



<210> 129 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 129 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


val 


1 

Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


TV 

ASp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


TV T 

Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


lie 


sin 


Arg 


lie 




115 










120 


Pro 


Asn 


Trp 


Pne 


Ala 


vai 


rpl- v- 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


TVl -• 

Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


GlU 






ISO 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


La±n 






195 










*5 n n 
2. U U 


Pro 


Asn 


Ser 


Asp 


Ala 


pro 


vai 


Tl a 

iJ.e 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


vai 


225 










230 






Gin 


Trp 


lie 


Gin 


VjIU 


Asp 


bin 


nla 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 



364 


GCT 










He 


Lys 


Val Pro 


Ser Asp 


Leu Asp 




10 






15 




Ser 


Phe 


Val Asn 


Trp Val 


Ala 


Glu 


25 






30 






Ser 


Asp 


Met Asp 


Leu Asn 


Leu 


He 








45 






Glu 


Lys 


Leu Gin 


Arg Asp 


Phe 


Leu 




60 








Ala 


Pro 


Glu Ala 


Leu Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met His 


Val Leu 


Val 


Glu 




90 






95 




Leu 


Gly 


Arg Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly He 


Glu Pro 


Thr 


Leu 








12S 






Thr 


Arg 


Asn Gly 


Ala Gly 


Gly Gly 






140 








He 


Pro 


Asn Tyr 


Leu Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn Met 


Glu Gin Tyr Leu 


170 






175 




Arg 


Lys 


Arg Leu 


Val Ala 


Gin 


His 


185 






190 






Glu 


Gin 


Asn Lys 


Glu Asn 


Gin 


Asn 






205 






Arg 


Ser 


Lys Thr 


Ser Ala Arg Tyr 




220 








Asp 


Lys 


Gly He 


Thr Ser 


Glu 


Lys 


235 






240 


Ser 


Tyr 


He Ser 


Phe Asn 


Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


zoo 






270 






Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 








285 






Arg 


He 


Tyr Lys 


He Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala 


His Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Ala 


Pro Phe 


Asn Asp 








365 






Trp 


Glu 


Glu Gly 


Lys Met 


Thr 


Ala 




380 








He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp Gly Asn Ser 


425 






430 






Leu 


Gin 


Asp Arg 


Met Phe 


Lys 


Phe 
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435 










440 




445 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val Thr Lys Gin 




450 










455 




460 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys Asp His 


Val Val Glu Val 


465 






470 






475 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro Ala 










485 








490 


495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg Glu Ser Val 








500 










505 


510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 






515 










520 




525 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


His Val Gly Met 


Asn Leu Met Leu 


530 










535 




540 


Ser Asn He Cys 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn 


545 






550 






555 


560 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro Val Ser Glu 










565 






570 


575 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys Leu Cys Tyr 








580 










585 


590 


He 


His 


His 


He 


Met 


Gly Lys Val 


Pro Asp Ala Cys 


Thr Ala Cys Asp 






595 










600 




605 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys He Phe Glu 


Gin 




610 








615 




620 




<210> 130 
















<211> 397 
















<212> PRT 
















<213> Artificial Sequence 








<220> 


















<223> Mutant rep protein: rep52 


364 GCT 




<400> 130 
















Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr Ser Glu Lys 


1 








5 








10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe Asn Ala Ala 






20 








25 


30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 




45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val Gly Gin Gin 




50 








55 




60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg lie Tyr Lys 


lie Leu Glu Leu 


65 








70 






75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu Gly Trp Ala 




65 








90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe Gly Pro Ala 




100 










105 


110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His Thr Val Pro 






115 








120 




125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Ala 


Pro Phe Asn Asp 




130 






135 




140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp Glu Glu Gly 


Lys Met Thr Ala 


145 










150 






155 


160 


Iiys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie Leu Gly Gly 


Ser Lys Val Arg 








165 








170 


175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro Thr Pro Val 






180 








185 


190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val lie 


Asp Gly Asn Ser 






195 










200 


205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys Phe 




210 










215 




220 
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Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 131 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 3 64 GCT 
<400> 131 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 „ 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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225 








230 




Gin 


Trp 


He Gin 


Glu 


Asp Gin Ala 


Ser 






245 






Ser 


Asn 


Ser Arg 


Ser 


Gin He Xys 


Ala 






260 






265 


lie 


Met 


Ser Leu 


Thr 


Lys Thr Ala 


Pro 






275 




280 




Pro 


Val 


Glu Asp 


He 


Ser Ser Asn 


Arg 




290 




295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


Ala 


305 




310 




Thr 


Lys 


Lys Phe Gly 


Lys Arg Asn 


Thr 






325 






Thr 


Thr 


Gly Lys 


Thr 


Asn He Ala 


Glu 






340 






345 


Phe 


Tyr 


Gly Cys 


Val 


Asn Trp Thr 


Asn 




355 




360 




Cys 


Val 


Asp Lys 


Met 


Val He Trp 


Trp 


370 






375 




Iiys 


Val 


Val Glu 


Ser 


Ala Lys Ala 


He 


385 








390 


Ala 


Val 


Asp 


Gin Lys 


Cys 


Lys Ser Ser 








405 






lie 


Val 


Thr Ser 


Asn 


Thr Asn Met 


Cys 






420 






425 


Thr 


Thr 


Phe Glu 


His 


Gin Gin Pro 


Leu 






435 




440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


Asp 




450 






455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala 


465 








470 




Glu 


His 


Glu Phe 


Tyr 


Val Lys Lys 


Gly 








485 






Pro 


Ser 


Asp Ala Asp 


He Ser Glu 


Pro 






500 






505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 


Glu 






515 




520 




Arg 


Leu 


Ala Arg Gly 


His Ser Leu 




530 






535 





<210> 132 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 364 



<400> 132 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 




20 










25 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 




35 










40 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


50 








55 






Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 
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235 


240 


Tyr 


He Ser Phe 


Asn Ala Ala 


250 




255 


Ala 


Leu Asp Asn 


Ala Gly Lys 




270 


Asp 


Tyr Leu Val 


Gly Gin Gin 


285 




He 


Tyr Lys He 


Leu Glu Leu 




300 




Ser 


Val Phe Leu 


Gly Trp Ala 




315 


320 


He 


Trp Leu Phe 


Gly Pro Ala 


330 


335 


Ala 


He Ala His 


Thr Val Pro 






350 


Glu 


Asn Ala Pro 


Phe Asn Asp 




365 




Glu 


Glu Gly Lys 


Met Thr Ala 




380 




Leu 


Gly Gly Ser 


Lys Val Arg 




395 


400 


Gin 


He Asp Pro 


Thr Pro Val 




415 


Ala 


Val He Asp 


Gly Asn Ser 






430 


Gin 


Asp Arg Met 


Phe Lys Phe 




445 




Phe 


Gly Lys Val 


Thr Lys Gin 




460 




Lys 


Asp His Val 


Val Glu Val 


475 


480 


Gly 


Ala Lys Lys 


Arg Pro Ala 


490 




495 


Lys 


Arg Val Arg 


Glu Ser Val 




510 


Ala 


Ser He Asn 


Tyr Ala Asp 




525 




GCT 






Lys 


Gly He Thr 


Ser Glu Lys 


10 




15 


Tyr 


He Ser Phe 


Asn Ala Ala 




30 


Ala 


Leu Asp Asn 


Ala Gly Lys 




45 




Asp 


Tyr Leu Val 


Gly Gin Gin 


60 




He 


Tyr Lys He 


Leu Glu Leu 




75 


80 


Ser 


Val Phe Leu 


Gly Trp Ala 


90 




95 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 ~ ~ ~ 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Ala Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 133 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 367 GCC 



<400> 133 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val Pro Ser Asp Leu Asp 


1 






5 






10 15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn Trp Val Ala Glu 








20 






25 30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp Leu Asn Leu He 




35 










40 ~ 45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin Arg Asp Phe Leu 




50 










55 


60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala Leu Phe Phe Val 


65 










70 




75 80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His Val Leu Val Glu 








85 






90 95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe Leu Ser Gin He 






100 






105 110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He Glu Pro Thr Leu 






115 










120 ~ 125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 


140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro Asn Tyr Leu Leu Pro Lys 


145 










150 




155 ~ 160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr Asn Met Glu Gin Tyr Leu 










165 






170 175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu Val Ala Gin His 
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180 




Leu Thr 


Hi fi Val 

XIX 9 VOJ. 


Ser 






195 




Pro 


Asn 


Car cn 


Ala 




210 






Met 


Glu 


lieu vai 




225 








Gin Trp 


Tie rzl n 
ilc bin 


Glu 








^ ** j 


Ser 


Asn 


Ser Arg 








•3 C f\ 




He 


Met 


Ser Leu 


Tnr 










Pro 


Val 




lie 




290 






Asn Gly 


Tyr Asp 


_ 

pro 


305 








Thr 


Lys 


Tim A 

.Lys Jrne 


\3-Ly 








"5 "3 5 


Thr 


Thr 


Gly Lys 


± nr 






V 




Phe 


Tyr 


Gly Cys 


vai 






355 




Cys 


Val 


Asp Lys 


WcL 


370 






Lys 


Val 


vai l»j.u 


Car 


385 








Val Asp 


bin byo 


- 

v-ys 








405 


He 


Val 


Thr Ser 








420 




Thr 


Thr 


jrne uiu 


R-i q 










Glu 


Leu 


iniT niy 


Axg 




450 






Glu 


Val 




Phe 


465 








Glu 


His 


Glu Phe 


Tyr 








485 


Pro 


Ser 


Asp Ala 


Asp 






500 




Ala 


Gin 


Pro Ser 


Thr 






515 




Arg 


Tyr 


Gin Asn. 


Lys 




530 






Phe 


Pro 


Cys Arg 


Gin 


545 








Phe 


Thr 


His Gly 


Gin 






565 


Ser 


Gin 


Pro Val 


Ser 






580 




He 


His 


His He 


Met 






595 




Leu 


Val 


Asn Val 


Asp 




610 











185 






Gin Thr 


Gin 


Glu 


Gin 


Asn 




200 








Pro Val 


He 


Arcr 


Ser 


Lvs 

2 


215 










Trp Leu 


Val 


Ast) 


Lvs 


Gly 










235 


rUap wAii 


Ala 


Ser 


Tvr 
* i J - 


He 






250 




My, Tip 




Ala 


Ala 


Leu 




265 






Jjy t> a ui 


Ala 


Pro 


Asp 


Tvr 

* J; 


280 








Q<a-r- Car 


Asn 




He 


Tvr 


295 










Gin Tyr 


Ala 


Ala 


Ser 


Val 


310 








315 


t .^f e jLya 
Juyo *vLy 


Asn 


Thr 


He 


Tm 






330 




Asn Xle 


Ala 


Glu 


Ala 


He 






345 






ASu lip 


Thr 


Asn 


Glu 


Asn 




360 








VaJ. lie 






Glu 


Glu 


375 










Al a Lys 


Ala 


He 


Leu 


Gly 

-* 


390 








395 


Lys Ser 


Ser 


Ala 


Gin 


He 






410 




Thr Asn 


Met 


Cvs 


Ala 


Val 






425 






Gin Gin 


Pro 


Leu 


Gin 


Asp 




440 








T.PT1 AST) 


His 


Asd 


Phe 


Gly 


455 










Phe Arg 


Trp 


Ala 


Lys 


Asp 


470 






475 


Val Lys 


Lys 


Gly 


Gly 


Ala 






490 




He Ser 


Glu 


Pro 


Lys 


Arg 






505 






Ser Asp 


Ala 


Glu 


Ala 


Ser 


520 








Cys Ser 


Arg 


His 


Val 


Gly 


535 










Cys Glu 


Arg 


Met 


Asn 


Gin 


550 








555 


Lys Asp 


Cys 


Leu 


Glu 


Cys 








570 




Val Val 


Lys 


Lys 


Ala 


Tyr 






585 






Gly Lys 


Val 


Pro 


Asp 


Ala 


600 








Leu Asp 


Asp 


Cys 


He 


Phe 


615 











190 

Lys Glu Asn Gin Asn 
205 

Thr Ser Ala Arg Tyr 
220 

He Thr Ser Glu Lys 
240 

Ser Phe Asn Ala Ala 
255 

Asp Asn Ala Gly Lys 
270 

Leu Val Gly Gin Gin 
285 

Lys He Leu Glu Leu 
300 

Phe Leu Gly Trp Ala 
320 

Leu Phe Gly Pro Ala 
335 

Ala His Thr Val Pro 
350 

Phe Pro Phe Ala Asp 
365 

Gly Lys Met Thr Ala 
380 

Gly Ser Lys Val Arg 
400 

Asp Pro Thr Pro Val 
415 

He Asp Gly Asn Ser 
430 

Arg Met Phe Lys Phe 
445 

Lys Val Thr Lys Gin 
460 

His Val Val Glu Val 
480 

Lys Lys Arg Pro Ala 
495 

Val Arg Glu Ser Val 
510 

He Asn Tyr Ala Asp 
525 

Met Asn Leu Met Leu 
540 

Asn Ser Asn He Cys 
560 

Phe Pro Val Ser Glu 
575 

Gin Lys Leu Cys Tyr 
590 

Cys Thr Ala Cys Asp 

605 
Glu Gin 
620 



<210> 134 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 
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<220> 

<223> Mutant rep protein: rep52 367 GCC 



<400> 134 







Leu 


Val Glv Trr> 


Leu Val 


Asp Lys Gly He 


Thr S er Glu Lys 


1 






5 




10 


15 


r*l -i-i 

uxn 


Trp 


lie 


f21 n fZT 11 cn 
vjlll uX u rt&^J 


Gin Ala 


Ser Tvr Tie Ser 


Phe Asn Ala Ala 






20 




25 


30 




Asn 


Cor 

OCX 


4"kl^ 9(51 


He Lys 


Ala Ala Leu Asp 


Asn Ala Gly Lys 






35 


40 




45 


Tl a 

lie 






T.*=»7i T"Ti>» T,vc 
lieu lux xjy 9 


Thr Ala 


Pro Asd Tvr Leu 


Val Gly Gin Gin 




50 






55 


60 






Val 


VjXU 


/tap j. x c o~-L 


Ser Asn 


Arg He Tyr Lys 


lie Leu Glu Leu 








70 




75 


80 


Asn 


v»xy 


ryr 


iup rtu vjxii 


Tyr Ala 


Ala Ser Val Phe 


Leu Gly Trp Ala 




85 




90 


95 


Tnr 


Lys 


Lys 


Dha f2l \T T.VTQ 

r* lie vaiy jj/o 


Arg Asn 


Thr Tie Tm Leu 


Phe Gly Pro Ala 




1 no 




105 


110 


Tnr 


Tnr 


r*l %r 


T trr« ^* Sen 
j_iys X I IX AUXl 


Tie ai a 
lie /Via 


Glu Ala Tie Ala 

OX U i"ilA XXC fllfl 


His Thr Val Pro 






115 


120 




125 


Pne 


Tyr 


r*l xr 

01 y 


LyB Vol /^oXl 


Trp Thr 


Sen fil 11 Asn Phe 
noil vim /isu fixe 


Pro Phe Ala Asp 




1 on 
1J U 


135 


140 




Cys 


vai 


Asp 


jjyB ncu val 


Tip Tr-n 


IXtJ VJXU V7XU uljr 


Lys Met Thr Ala 


X*± -5 




150 




155 


160 


Lys 


v ax 


Val 


filu Ser Ala 

VJXU wCX AAR 


Lys Ala 


He Leu Gly Gly 


Ser Lys Val Arg 






165 




170 


175 


Val 


Asp 


Gin 




Ser Ser 


Ala Gin lie Asp 


Pro Thr Pro Val 






180 




185 


190 


lie 


Val 


Thr 


Ser Asn Thr 


Asn Met 


Cys Ala Val He 


Asp Gly Asn Ser 






195 




200 




205 


Thr 


Thr 


Phe 


Glu His Gin 


Gin Pro 


Leu Gin Asp Arg 


Met Phe Lys Phe 




210 






215 


220 




Glu 


Leu 


Thr 


Arg Arg Leu 


Asp His 


Asp Phe Gly Lys 


Val Thr Lys Gin 


225 






230 




235 


240 


Glu 


Val 


Lys 


Asp Phe Phe 


Arg Trp 


Ala Lys Asp His 


Val Val Glu Val 






245 




250 


255 


Glu 


His 


Glu 


Phe Tyr Val 


Lys Lys 


Gly Gly Ala Lys 


Lys Arg Pro Ala 








260 




265 


270 


Pro 


Ser 


Asp 


Ala Asp lie 


Ser Glu 


Pro Lys Arg Val 


Arg Glu Ser Val 






275 




280 




285 


Ala 


Gin 


Pro 


Ser Thr Ser 


Asp Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 




290 






295 


300 




Arg 


Tyr 


Gin 


Asn Lys Cys 


Ser Arg 


His Val Gly Met 


Asn Leu Met Leu 


305 




310 




315 


320 


Phe 


Pro 


Cys 


Arg Gin Cys 


Glu Arg 


Met Asn Gin Asn 


Ser Asn He Cys 






325 




330 


335 


Phe 


Thr 


His 


Gly Gin Lys 


Asp Cys 


Leu Glu Cys Phe 


Pro Val Ser Glu 








340 




345 


350 


Ser 


Gin 


Pro 


Val Ser Val 


Val Lys 


Lys Ala Tyr Gin 


Lys Leu Cys Tyr 






355 




360 




365 


lie 


His 


His 


He Met Gly 


Lys Val 


Pro Asp Ala Cys 


Thr Ala Cys Asp 




370 






375 


380 




Leu 


Val 


Asn 


Val Asp Leu 


Asp Asp 


Cys He Phe Glu 


Gin 


385 






390 




395 





<210> 135 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Mutant rep protein: rep68 367 GCC 



<400> 135 



Thr 


Ala 


Gly Phe Tyr 


Glu 


He 


Val 


He Lys 


Val Pro Ser 


Asp Leu Asp 


1 




5 








10 




15 


Glu His 


Leu Pro Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn Trp 


Val Ala Glu 






20 








25 




30 


Lys 


Glu 


Trp Glu Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp Leu 


Asn Leu He 




35 






40 




45 




Glu 


Gin 


Ala Pro Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 


Asp Phe Leu 




50 






55 






60 




Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala Leu 


Phe Phe Val 


65 




70 








75 


80 


Gin 


Phe 


Glu Lvs Glv 


Glu 


Ser 


Tyr 


Phe His 


Met His Val 


Leu Val Glu 






85 








90 




95 


Thr 


Thr 


Gly Val Lys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe Leu 


Ser Gin He 






100 








105 




110 


Arg 


Glu 


Lys Leu He 


Gin 


Arcr 


He 


Tyr Arg 


Gly He Glu 


Pro Thr Leu 




115 






120 




125 




Pro 


Asn 


Trp Phe Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala 


Gly Gly Gly 




130 




135 






140 




Asn Lys 


Val Val Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu 


Leu Pro Lys 


145 




150 








155 


160 


Thr 


Gin 


Pro Glu Leu 


Gin 


Tro 


Ala 


Trp Thr 


Asn Met Glu 


Gin Tyr Leu 






165 






170 




175 


Ser 


Ala 


Cys Leu Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu Val 


Ala Gin His 






180 








185 




190 


Leu 


Thr 


His Val Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys Glu 


Asn Gin Asn 






195 






200 




205 




Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr Ser 


Ala Arg Tyr 




210 




215 






220 




Met 


Glu 


Leu Val Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr 


Ser Glu Lys 


225 




230 








235 


240 


Gin Trp 


He Gin Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe 


Asn Ala Ala 






245 






250 




255 


Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 


Ala Gly Lys 






260 








265 




270 


He 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 






275 




280 




285 




Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys He 


Leu Glu Leu 




290 




295 






300 




Asn Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe Leu 


Gly Trp Ala 


305 




310 








315 


320 


Thr Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe 


Gly Pro Ala 






325 






330 




335 


Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His 


Thr Val Pro 






340 








345 




350 


Phe Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe Pro 


Phe Ala Asp 






355 




360 




365 




Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly Lys 


Met Thr Ala 




370 






375 






380 




Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly Ser 


Lys Val Arg 


385 






390 






395 


400 


Val Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro 


Thr Pro Val 






405 






410 




415 


lie 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He Asp 


Gly Asn Ser 






420 








425 




430 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu Gin 


Asp Arg Met 


Phe Lys Phe 






435 






440 




445 


Thr Lys Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp Phe 


Gly Lys Val 




450 






455 






460 
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Glu Val Lys Asp Phe Phe Arg Trp 
465 " 470 

Glu His Glu Phe Tyr Val Lys Lys 
485 

Pro Ser Asp Ala Asp lie Ser Glu 
500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 



Ala Lys Asp His Val Val Glu Val 

475 480 

Gly Gly Ala Lys Lys Arg Pro Ala 

490 " 495 

Pro Lys Arg Val Arg Glu Ser Val 

505 510- 

Glu Ala Ser lie Asn Tyr Ala Asp 
525 



<210> 136 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 367 GCC 



<400> 136 



Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr Ser Glu Lys 


1 






5 






10 


15 


Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe Asn Ala Ala 




20 










25 


30 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 




45 


He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val Gly Gin Gin 




50 








55 




60 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys 


He Leu Glu Leu 


65 






70 






75 


80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu Gly Trp Ala 




85 








90 


95 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr lie Trp Leu 


Phe Gly Pro Ala 






100 










105 


110 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His Thr Val Pro 






115 








120 




125 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro Phe Ala Asp 




130 








135 




140 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys Met Thr Ala 


145 






150 






155 


160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser Lys Val Arg 






165 






170 


175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro Thr Pro Val 




180 








185 


190 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp Gly Asn Ser 






195 








200 




205 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys Phe 




210 








215 




220 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val Thr Lys Gin 


225 








230 






235 


240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val Val Glu Val 






245 






250 


255 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro Ala 






260 










265 


270 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro L^s Arg Val 


Arg Glu Ser Val 






275 








280 


ir 


285 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 




290 








295 




300 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 






305 








310 
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<210> 137 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep*" protein: rep7 8 



<400> 137 



Thr Ala 


Glv 


Phe 


Tvr 


Glu 


He 


Val 






5 








Glu His 


Leu 


Pro 


Glv 


He 


Ser 


Asp 






20 










Lys Glu. 


Tro 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trn 


Ara 


Ara 


Val 


Ser 


Lvs 


65 








70 






Gin Phe 


Glu 


Lys 


Glv 


Glu 


Ser 


Tyr 








85 








Tnr Thr 


Glv 


Val 


Lvs 


Ser 


Met 


Val 






100 










Arg Glu 


Lys 


Leu 


He 


Gin 




He 


115 










120 


Pro Asn 


Tro 


Phe 


Ala 


Val 


Thr 


Lys 


130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


210 








215 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






260 










lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




275 








280 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


3 05 








310 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 




340 










Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 
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370 


GCC 






Tie 


T 

ijys 


V ctx 


riu QCi> riBp iJCU rVD £J 




10 




15 






VOX 


nail lip val jrvxa vjxu 


25 






30 


Ser 




Met 


Icn T.^ti A?n TiRii Tie 








45 


Glu 


Lys 


Leu 


Gin Ajra Asd Phe Leu 








60 


Ala 


Pro 


Glu 


Ala Leu Phe Phe Val 






75 


80 


Phe 


His 


Met 


His Val Leu Val Glu 




90 




95 


Leu 


Glv 




Phe Leu Ser Gin He 


105 






110 






Glv 


Tie Glu Pro Thr Leu 




125 


Thr 


Ara 


Asn 


Glv Ala Glv Glv Glv 








140 


He 


Pro 


Asn 


Tyr Leu Leu Pro Lys 






155 


160 


Tro 


Thr 


Asn 


Met Glu Gin Tyr Leu 


170 




175 


Ara 


Lvs 


Ara 


Leu Val Ala Gin His 


185 






190 


Glu 


Gin 


Asn 


Lys Glu Asn Gin Asn 








205 


Ara 


Ser 


Lys 


Thr Ser Ala Arg Tyr 








220 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 






235 


240 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 




250 




255 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


265 






270 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 








285 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 








300 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 






315 


320 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 




330 




335 


Glu 


Ala 


He 


Ala His Thr Val Pro 


345 






350 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 








365 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 








380 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 






395 


400 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 




410 




415 
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He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 








420 










425 




430 


Thx 


Thx 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys Phe 






435 










440 




445 




Glu 


Leu 


Thr Arg Arg Leu Asp 


Eis 


Asp Phe Gly Lys 


Val 


Thr Lys Gin 




450 










455 




460 






Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala Lys Asp His 


Val 


Val Glu Val 


465 










470 






475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg Pro Ala 










485 








490 




495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu Ser Val 








500 










505 




510 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu Ala Ser He 


Asn 


Tyr Ala Asp 






515 










520 




525 




Arg 


Tyx 


Gin Asn Lys 


Cys 


Ser Arg 


His Val Gly Met 


Asn 


Leu Met Leu 


530 










535 




540 






Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met Asn Gin Asn 


Ser 


Asn lie Cys 


545 










550 






555 




560 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu Glu Cys Phe 


Pro 


Val Ser Glu 










565 








570 




575 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu Cys Tyr 








580 










585 




590 


He 


His 


His 


He 


Met 


Gly Lys Val 


Pro Asp Ala Cys 


Thr 


Ala Cys Asp 






595 










600 




605 




Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


Cys He Phe Glu 


Gin 






610 










615 




620 






<210> 138 


















<211> 397 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant rep protein: rep52 


370 GCC 






<400> 138 
















Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr 


1 








5 








10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn Ala Ala 






20 










25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 


Gly Gin Gin 




50 










55 




60 




Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys 


He 


65 








70 






75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu 


Gly Trp Ala 




85 








90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe 


Gly Pro Ala 




100 








105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 


Thr Val Pro 






115 








120 




125 


Phe Asn Asp 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 




130 






135 




140 






Cys 


Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met Thr Ala 


145 










150 






155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys Val Arg 








165 






170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro 


Thr Pro Val 






180 








185 




190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 
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195 


200 


Thr 


Thr 


Phe Glu His 


Gin Gin Pro 




210 




215 


Glu 


• Leu 


Thr Arg Arg 


Leu Asp His 


225 






230 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 






245 




Glu 


His 


Glu Phe Tyr 


Val Lys Lys 






260 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






275 


280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 




290 




295 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


305 






310 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






340 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 






355 


360 


lie 


His 


His lie Met 


Gly Lys Val 




370 




375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


385 




390 



<210> 139 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 



<400> 139 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


1 






5 








Glu 


His 


Leu 


Ero 

20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 
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205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 




300 










His Val Gly Met 


Asn 


Leu 


Met 


Leu 


315 










320 


Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 






350 






Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys He Phe 


Glu 


Gin 








395 












370 GCC 












He Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 








15 




Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 




30 






Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Glu Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Thr Arg Asn Gly 


Ala 


Gly 


Gly 


Gly 




140 










He Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


155 










160 


Trp Thr Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg Lys Arg 


Leu 


val 


Ala 


Gin 


His 


185 






190 






Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






205 
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Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val He 




210 








215 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu Val 


225 








230 




Gin 


Trp 


He Gin 


Glu 


Asp 


Gin Ala 








245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 






260 








lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 




290 






295 


Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 








310 




Thr Lys 


Lys Phe Gly 


Lys 


Arg Asn 








325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






340 








Phe 


Tyr 


Gly Cys Val 


Asn Trp Thr 






355 






360 


Cys 


Ala 


Asp Lys 


Met 


Val 


He Trp 


370 








375 


Lys 


Val 


Val Glu 


Ser 


Ala Lys Ala 


385 








390 




Val Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 








405 






He Val 


Thr Ser Asn 


Thr 


Asn Met 






420 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 








455 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 








470 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 








485 






Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 






500 








Ala Gin 


Pro Ser 


Thr 


Ser Asp Ala 






515 






520 


Arg Leu 


Ala Arg Gly 


His 


Ser Leu 




530 








535 



Arg 


Ser 


Lys Thr 


Ser 


Ala Arg Tyr 






220 






Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 






235 




240 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 


265 








270 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 








285 




Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 






300 






Ala 


Ser 


Val Phe 


Leu 


Glv Tiro Ala 






315 




320 


Thr 


He 


Trp Leu 


Phe 


Rlv Pro Ala 




330 




335 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 


345 








350 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 




Trp Glu 


Glu Gly Lys 


Met Thr Ala 






380 






He 


Leu 


Gly Gly Ser 


Lys Val Arg 






395 




400 


Ala 


Gin 


He Asp Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp Arg Met 


Phe Lys Phe 








445 




Asp 


Phe 


Gly Lys Val 


Thr Lys Gin 






460 






Ala 


Lys 


Asp His 


Val 


Val Glu Val 




475 




480 


Gly Gly 


Ala Lys 


Lys 


Arg Pro Ala 




490 






495 


Pro 


Lys 


Arg. Val Arg 


Glu Ser Val 


505 








510 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 








525 





<210> 140 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 370 GCC 



<400> 140 

Met Glu Leu Val Gly 

1 5 
Gin Trp He Gin Glu 
20 

Ser Asn Ser Arg Ser 
35 

lie Met Ser Leu Thr 
50 

Pro Val Glu Asp He 



Trp Leu Val Asp Lys Gly 
10 

Asp Gin Ala Ser Tyr lie 
25 

Gin He Lys Ala Ala Leu 

-■40 

Lys Thr Ala Pro Asp Tyr 
55 

Ser Ser Asn Arg lie Tyr 



He Thr Ser Glu Lys 
15 

Ser Phe Asn Ala Ala . 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Ala Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

160 " 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 141 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 376 GCG 



<400> 141 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser Asp Leu 


Asp 


1 






5 








10 15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val Ala 


Glu 








20 








25 30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn Leu 


He 






35 










40 


45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp Phe 


Leu 




50 










55 




60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe Phe 


val 


65 






70 




75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu Val 


Glu 








85 






90 95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser Gin 


He 








100 








105 110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro Thr 


Leu 




115 










120 


125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly 


Gly 




130 










135 




140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu Leu Pro 


Lys 


145 








150 






155 


160 



WO 03/018820 



PCT/IB02/04087 



-172- 



Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 - 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Ala Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ' " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 142 
<;211> 397 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 376 GCG 



<400> 142 



Met 




Leu Val 


Gly 


AI P 


Leu 


Val 




Lvs 


Gly He Thr Ser 


Glu Lys 


1 






5 








10 




15 




Trp 


He Gin Glu 


Asp 


Gin 


Ala 


Ser 


Tvr 


He Ser Phe Asn 


Ala Ala 




20 














30 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


lie 


Lys 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 






35 














45 


Gin Gin 


lie 


Wet 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly 




50 






cc 

39 








60 




fro 


vai 


Glu Asp 


He 


Ser 


Ser 


Asn 




He 


Tyr Lys He Leu 


Glu Leu 


bo 






70 










75 


80 


Asn 




Tyr Asp 


Pro 


Gin 




Ala 


Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 




85 










90 




95 


TVi-r- 


Lys 


Lys Phe 


Gly 


Lys 




Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro Ala 




100 










105 




110 




X XIX 


A 111. 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr 


Val Pro 






115 








120 






125 




trne 


Tyr 


Gly Cys 


Val 


Asn 


Trn 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 




lJu 






135 








140 


Thr Ala 


Cys 




Asp Lys 


Met 


Val 


He 


Ala 


Tro 


Glu 


Glu Gly Lys Met 


145 






Ijv 










155 


160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val Arg 






165 








170 




175 


V al 


A en 


Gin Lys 


Cys 


Lvs 


Ser 


Ser 


Ala 


Gin 


lie Asp Pro Thr 


Pro Val 




180 










185 




190 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly 


Asn Ser 






195 








200 




205 


Lys Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met Phe 




210 








215 








220 


Lys Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val Thr 


225 








230 










235 


240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His Val Val 


Glu Val 






245 










250 




255 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala Lys Lys Arg 


Pro Ala 






260 




265 




270 


Ser Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 






275 








280 






285 


Ala Asp 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser lie Asn Tyr 




290 








295 








300 




Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met Asn Leu 


Met Leu 


305 






310 










315 


320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn Ser Asn 


He Cys 






325 








330 




335 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe Pro Val 


Ser Glu 






340 








345 




350 




Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin Lys Leu 


Cys Tyr 






355 








360 






365 




lie 


His 


His He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys Thr Ala 


Cys Asp 




370 






375 






380 




Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu Gin 




385 








390 










395 





<210> 143 
<211> 536 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 376 GCG 



<400> 143 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


vai 


He Lys 


vai fro 


Ann T.Alt 7A o t~» 
OCX Asp LtCU nSp 


1 






5 








1 0 




15 


Glu 


His 


Leu 


Pro 


Gly 


Ti- 
ne 


ber 


Asp 


0^^«* T*1 V\ 

ocr rue 


val AoQ 


Trn Val Ala Rlii 
lip Veil /vlct UXU 








20 












30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


lieu nsu iicu ne 




35 










40 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin 


Arg Asp Phe Leu 




50 










55 






OU 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala 


i>eu rne Jrne vai 


65 




70 








"7 C 

7b 


o U 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


r'oe HIS 


Vaf> U-! e 

Met xiis 


Veil lieu Veil ulU 








85 








on 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


val 


Leu Gly 


Arg Pne 


T.Alt Cay TT a 

lieu ocr vjin lie 






100 








1UD 




'no 

11 v 


tag 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 


Tyr Arg 


fl \r Tl fa 

ijiy lie 


n ■»■» Dm t^Vjtp- [.an 
uiu r£U nu ucu 




115 
















125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Tnr Arg 


Asn Gly 


Ala Vjiy vjly crly 




130 








lJ3 






14 u 




Asn 


Lys 


Val 


Val 


Asp 


GJ.U 


Cys 


Tyr 


Tic* tlrn 

lie jrro 


ash iyi 


T,«n Tj**ii Pro TjVS 


145 
















160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


rp 

Trp 


Til a 

Ala 


Trp Tnr 


Asn inet 


VJlU VJ1U A J. ucu 










lob 










175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


_ 

GlU 


Arg Lys 


/viy lieu. 


Val Ala Gin His 






180 










IOC 




190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


vain 






nl n &e:Ti GTti Ann 

VJJL LX ADli UX11 noil 






















205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


vai 


lie 


_ _ 
Arg ser 


i»y s i nr 


Cpy Ala At* a Tvr 




210 














220 




Met 


Glu 


Leu 


val 


Gly 


Trp 


Leu 


vai 


Asp Lys 


ClTv Tl p 
\jiy ncs 


III J, w CI VJaU Jl 










230 








235 


. 240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe Asn Ala Ala 








245 








250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 




270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val Gly Gin Gin 






275 








280 






285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He Leu Glu Leu 




290 








295 






300 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu Gly Trp Ala 


305 




310 








315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu 


Phe Gly Pro Ala 






325 








330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His Thr Val Pro 






340 










345 




350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro Phe Asn Asp 




355 








360 






365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Ala 


Trp Glu 


Glu Gly 


Lys Met Thr Ala 


370 






375 






380 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly 


Ser Lys Val Arg 


3B5 










390 






395 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp 


Pro Thr Pro Val 






405 








410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He 


Asp Gly Asn Ser 








420 










425 




430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin 


Asp Arg 


Met Phe Lys Phe 
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435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 144 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 40 376 GCG 
<400> 144 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 . 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Ala Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 * 185 ~ 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 * 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 * 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ~ ~* 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 
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Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 145 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 381 GCG 



<400> 145 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


pro ber asd iteu Asp 


1 






5 










10 




13 


Glu 


His 


Leu 


Pro 


Gly 


He. 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp vai Aia giu 








20 








25 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu Asn Leu He 




35 










40 








A C 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 




50 










55 










a n 
oU 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


•*V 1 _ Tan DViq DVija ITal 

Ala Leu Jrne irne vai 


65 






70 










/ 3 


80 


.Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


nis vai lieu vai tjj.ii 








85 














95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


t*>t» ^ t an Car nl n Tip 
rllG Lcli ScIT oXll lie 






100 














110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


lie giu rro inr xieu 




115 










120 








125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


mi* v 

Thr 


Arg 


Asn 


tjiy Ala vjiy VjJLy wriy 




130 








135 










140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu Leu Pro Lys 


145 






150 










155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met Glu Gin Tyr Leu 










165 








170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu Val Ala Gin His 






180 










185 






190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys Glu Asn Gin Asn 






195 










200 








205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr Ser Ala Arg Tyr 




210 








215 










220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


225 








230 










235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 








245 








250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 








265 






270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 






275 








280 








285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 




290 








295 




Ala 






300 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 


305 




310 










315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 






325 










330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr Val Pro 






340 










345 






350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




355 










360 








365 ' 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Ala Met Thr Ala 


370 










375 










380 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly 


Gly Ser Lys Val Arg 
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,5 do 








390 




val 


ASp 


Gin Lys 


Cys 


Lys Ser 


Ser 








405 






lie 


Val 


Thr Ser 


Asn 


inr ash 








420 








Thr 


Thr 


Phe Glu 


His 


ro »-» Pin 

GUI bin 


fro 




435 






a An 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


nis 




450 










Glu 


Val 


Lys Asp 


Phe 




lrp 


465 






470 




Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 








485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser 


Arg 


530 






535 




Phe 


Pro 


Cys Arg 


Gin 


Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 








565 






Ser 


Gin 


Pro Val 


Ser 


Val Val 


Lys 






580 








He 


His 


His He 


Met 


Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn Val 


Asp 


Leu Asp 


Asp 




610 






615 







395 




400 


Ala Gin 


He Asp Pro Thr 


Pro 


Val 


410 


415 




Cys Ala 


Val He Asp Gly Asn 


Ser 


425 


430 






Leu Gin 


Asp Arg Met Phe 


Lys 


Phe 




445 








Gly Lys Val Thr Lys 


Gin 


460 






Ala Lys 


Asp His Val Val 


Glu 


Val 


475 




460 


Gly Gly 


Ala Lys Lys Arg 


Pro 


Ala 


490 




495 




Pro Lys 


Arg Val Arg Glu 


Ser 


Val 


505 


510 






Glu Ala 


Ser He Asn Tyr Ala 


Asp 




525 






His Val 


Gly Met Asn Leu 


Met 


Leu 




540 






Met Asn 


Gin Asn Ser Asn 


He 


Cys 




555 




560 


Leu Glu 


Cys Phe Pro Val 


Ser 


Glu 


570 


575 




Lys Ala 


Tyr Gin Lys Leu 


Cys 


Tyr 


585 


590 






Pro Asp 


Ala Cys Thr Ala 


Cys 


Asp 


605 






Cys He 


Phe Glu Gin 







620 



<210> 146 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep 52 381 GCG 



<400> 146 
















Gly He Thr Ser Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 








10 


15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe Asn Ala 






20 








25 




30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 






35 








40 






45 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly Gin 




50 








55 








60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He Leu Glu 


Leu 


65 








70 










75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 




85 










90 


95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly Pro 




100 








105 




110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr Val 


Pro 






115 








120 






125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe Asn 


Asp 




130 






135 








140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Ala Met Thr 


Ala 


145 






150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys Val 


Arg 








165 










170 


175 
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Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Tip 


Asp Pro 


Thr Pro 


Val 






180 










185 








190 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 




195 










200 








205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


ASp 


Arg Met 


Phe Lys 


Phe 


210 










215 










220 






Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe 


a~\ v 

vjiy 


Lys Val 


Thr Lys 


Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His Val 


Val Glu 


Val 






245 










250 






255 




Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys Lys 


Arg Pro 


Ala 








260 










265 








270 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


- 

Arg 


Val Arg 


Glu Ser Val 






275 










280 








285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser 


He Asn 


Tyr Ala Asp 


290 










295 










inn 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His 


Val 


Gly 


Met Asn 


Leu Met 


Leu 


305 






310 










315 






320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg Met Asn 


Gin 


noil «3 Ci 


Asn He 


Cys 










325 








330 






335 




Phe 


Thr 


His Gly Gin 


Lys 


Asp Cys 


Leu 


Glu 


Cys 


_, 

Pne Pro 


Val Ser 


Glu 








340 








345 








350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


I'll TiV*a 


Leu Cys 


Tyr 






355 










360 








365 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


tya i. ILL. 


Ala Cys Asp 




370 










375 










inn 

J O v 






Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


pin m -n 

bill Ulll 






385 










390 










395 








<210> 147 
























<211> 536 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 


























<223> Mutant rep protein: rep 68 381 GCG 








<400> 147 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser 


Asp Leu Asp 


1 






5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


<t\a 11 X -L lj 


Val Ala 


Glu 








20 








25 








30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu 


Asn Leu 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp Phe 


Leu 




50 










55 










60 




Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu 


Phe Phe 


65 






70 










75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val 


Leu Val 


Glu 








85 










90 






95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe Leu 


Ser Gin 






100 








105 








110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He Glu 


Pro Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 








135 










140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu 


Leu Pro Lys 


145 






150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met Glu 


Gin Tyr 


Leu 










165 








170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu Val 


Ala Gin 
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180 



Leu 


Thr 


His 


Val Ser Gin Thr Gin 






195 


200 


Pro 


Asn 


Ser 


Asp Ala Pro Val He 




210 




215 


Met 


Glu 


Leu 


Val Gly Trp Leu Val 


225 






230 


Gin 


Trp 


He 


Gin Glu Asp Gin Ala 






245 


Ser 


Asn 


Ser 


Arg Ser Gin He Lys 








260 


He 


Met 


Ser 


Leu Thr Lys Thr Ala 






275 


280 


Pro 


Val 


Glu 


Asp He Ser Ser Asn 




290 




295 


As n 


Glv 


Tyr 


Asp Pro Gin Tyr Ala 


305 




310 


Thx 


Lvs 


Lvs 


Phe Gly Lys Arg Asn 






325 


Thr 


Thr 


Gly 


Lys Thr Asn He Ala 






340 


Phe 


Tvr 


Glv 


Cys Val Asn Trp Thr 




355 


360 


Cys 


Val 


Asp 


Lys Met Val He Trp 


370 




375 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 


385 






390 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 






405 


lie 


Val 


Thr 


Ser Asn Thr Asn Met 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser Glu 








500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 


520 


Arg 


Leu 


Ala 


Arg Gly His Ser Leu 


530 




535 



185 




190 




Glu 


Gin Asn Lys Glu 


Asn Gin 


Asn 




205 






Arg 


Ser Lys Thr Ser 


Ala Arg 


Tyr 




220 






Asp 


Lys Gly He Thr 


Ser Glu 


Lys 


235 




240 


Ser 


Tyr He Ser Phe 


Asn Ala 


Ala 




250 


255 




Ala 


Ala Leu Asp Asn 


Ala Gly 


Lys 


265 




270 




Pro 


Asp Tyr Leu Val 


Gly Gin 


Gin 




285 






Atq 


He Tyr Lys He 


Leu Glu 


Leu 




300 






Ala 


Ser Val Phe Leu 


Gly Trp 


Ala 




315 




320 


Thr 


He Trp Leu Phe 


Gly Pro 


Ala 




330 


335 




Glu 


Ala He Ala His 


Thr Val 


Pro 


345 




350 




Asn 


Glu Asn Phe Pro 


Phe Asn 


Asp 




365 






Trp 


Glu Glu Gly Ala 


Met Thr 


Ala 


380 






lie 


Leu Gly Gly Ser 


Lys Val 


Arg 




395 




400 


Ala 


Gin He Asp Pro 


Thr Pro 


Val 




410 


415 




Cys 


Ala Val He Asp 


Gly Asn 


Ser 


425 




430 




Leu 


Gin Asp Arg Met 


Phe Lys 


Phe 




445 






Asp 


Phe Gly Lys Val 


Thr Lys 


Gin 




460 






Ala 


Lys Asp His Val 


Val Glu 


Val 




475 




480 


Gly 


Gly Ala Lys Lys 


Arg Pro 


Ala 


490 


495 




Pro 


Lys Arg Val Arg 


Glu Ser 


Val 


505 




510 




Glu 


Ala Ser He Asn 


Tyr Ala 


Asp 



525 



<210> 148 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 381 GCG 



<400> 148 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 
35 40 



Asp Lys Gly He Thr Ser Glu Lys 

10 IS 
Ser Tyr He Ser Phe Asn Ala Ala 
25 .30 
Ala Ala Leu Asp Asn Ala Gly Lys 
45 
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He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

B5 90 * 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 " 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Ala Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 * 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 " 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lye Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 " 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 " 310 

<210> 149 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 382 GCG 
<400> 149 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

. 50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 * 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 " 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
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130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu Cys 


Tyr 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu Gin Trp 


Ala 










165 






OCX 


Ala 


Cvs 


Leu 


Asn 


Leu Thr 


Glu 






180 










Thr 


His 


Val 


Ser 


Gin Thr 


Gin 






195 








200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val 


He 




210 






215 




Met 


Glu 


Leu 


Val 


Gly Trp Leu 


Val 


225 










230 




Gin 




He 


Gin 


Glu Asp Gin 


Ala 








245 








Asn 


Ser 


Ira 


Ser 


Gin He 


Lvs 








260 








lie 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 














280 


rTTO 


Val 


Glu 


Asp 


lie 


Ser Ser 


Asn 




290 






295 




As XI 


Glv 




Asp 


Pro Gin Tyr 


Ala 


305 










310 




Thx 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 






325 






Thr 


Thr 


Glv 


Lys 


Thr 


Asn He 


Ala 






340 








Phe 


Tvr 


Glv 


Cvs 


Val 


Asn Trp 


Thr 




355 






360 


Cvs 


Val 


Asd 


Lvs 


Met 


Val He 


Trp 




370 








375 




Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


385 










390 




Val 


Asp 


Gin 


Lvs 


Cys 


Lys Ser 


Ser 










405 






lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








440 


Glu 


Leu 


Thr 


Ara 


Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


545 








550 




Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 








580 








He 


His 


His 


He 


Met Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


val 


Asp 


Leu Asp 


Asp 




610 








615 









140 




lie 


Pro 


Asn Tyr 


Leu Leu Pro Lys 






155 


160 


Trp 


Thr 


Asn Met 


Glu Gin Tyr Leu 


170 




175 


Atq 


Lys 


Arg Leu 


Val Ala Gin His 


185 






190 


Glu 


Gin 


Asn Lys 


Glu Asn Gin Asn 






205 


Arcr 


Ser 


Lys Thr 


Ser Ala Arg Tyr 






220 




Asn 


Lvs 


Gly He 


Thr Ser Glu Lys 


235 


240 


Ser 


Tvr 


He Ser 


Phe Asn Ala Ala 




250 




255 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 






270 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 








285 


Aro 

m y 


He 


Tyr Lys 


He Leu Glu Leu 






300 




Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 






315 


320 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 




330 


335 


Glu 


Ala 


He Ala 


His Thr Val Pro 


345 






350 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 








365 


Trp 


Glu 


Glu Gly 


Lys Ala Thr Ala 




380 




He 


Leu 


Gly Gly 


Ser Lys Val Arg 






395 


400 


Ala 


Gin 


He Asp 


Pro Thr Pro Val 




410 


415 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 


425 






430 


Leu 


Gin 


Asp Arg 


Met Phe Lys Phe 








445 


Asp 


Phe 


Gly Lys 


Val Thr Lys Gin 






460 




Ala 


Lys 


Asp His 


Val Val Glu Val 




475 


480 


Gly 


Gly 


Ala Lys 


Lys Arg Pro Ala 


490 




495 


Pro 


Lys 


Arg Val 


Arg Glu Ser Val 


505 




510 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 








525 


His 


Val 


Gly Met 


Asn Leu Met Leu 






540 




Met 


Asn 


Gin Asn 


Ser Asn He Cys 






555 


560 


Leu 


Glu 


Cys Phe 


Pro Val Ser Glu 




570 


575 


Lys 


Ala 


Tyr Gin 


Lys Leu Cys Tyr 


585 




590 


Pro 


Asp 


Ala Cys 


Thr Ala Cys Asp 






605 


Cys 


He 


Phe Glu 


Gin 




620 
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<210> 150 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 382 GCG 
<400> 150 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val . Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

US 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

13 0 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 ** 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 2 85 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 151 



WO 03/018820 



PCT/IB02/04087 



-183- 



<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 382 GCG 



<400> 151 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


lie 


Lys 


Val Pjto S&3T Asp 


Leu Asp 


1 






5 










10 




15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn Trp vai 


Ala 


Glu 








20 








25 




■5 A 

J u 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp Leu Asn 


Leu 




35 










40 






A C 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 












Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala Leu pne 


Phe 


65 






70 














80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


. 

His 


Met His vai. lieu 


Val 


Glu 








85 










SO 




95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg Pne Leu Ser 


Gin 






100 


















Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly lie (jiu fro 


Thr 


Leu 




115 










ion 
120 












Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


ASn Lsiy Ad. a. \3±y 


Gly Gly 




130 
















140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


lie 


Pro 


Asn Tyr Leu Leu 


Pro 


Lys 


145 






13V 








155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


T 

Trp 


A J- a 


Trp 


1UX 


A e?T1 Mat* f2l 11 f^l n 


Tyr 


Leu 










165 








1 *7ft 
± 1 u 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg lieu vclX nla 


Gin 






180 










1 DC 
IBS 




190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn Lys Glu Asn 
205 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr Ser Ala 


Arg Tyr 




210 








215 








220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser 


Glu Lys 


225 








230 










235 




240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe Asn 


Ala 


Ala 








245 








250 




255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 








260 








265 




270 




Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly 


Gin 






275 








280 






285 


Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He Leu 


Leu 




290 








295 








300 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 


305 




310 










315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 






325 










330 




335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr 


Val 


Pro 






340 










345 




350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 




355 








360 






365 




Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys Ala 


Thr 


370 








375 








380 


Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lye 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Arg 


385 










390 










395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr 


Pro 


Val 






405 










410 


Val He Asp Gly 


415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Asn 


Ser 
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420 


425 


Thr 


Thr 


Phe Glu His Gin Gin Pro 


Leu 






435 440 




Glu 


Leu 


Thr Arg Arg Leu Asp His 


Asp 




450 


455 




Glu 


Val 


Lys Asp Phe Phe Arg Trp 


Ala 


465 




470 




Glu 


His 


Glu Phe Tyr Val Lys Lys 


Gly 






485 




Pro 


Ser 


Asp Ala Asp He Ser Glu 


Pro 






500 


505 


Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu 






515 520 




Arg 


Leu 


Ala Arg Gly His Ser Leu 




530 


535 





<210> 152 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 382 



<400> 152 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 


Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin He 


Lys 


Ala 






35 






40 




lie 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


lie 


Ser Ser 


Asn 


Arg 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 


Thr 






100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 






115 






120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 




130 








135 






Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 








180 








185 


He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 






195 








200 




Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 




210 








215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 








260 






265 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 






275 








280 
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430 






Gin 


Asp Arg 


Met Phe 


Lys 


Phe 




445 






Phe 


Gly Lys 


Val Thr 


Lys 


Gin 




a c r\ 








Lys 


Asp His 


Val Val 


Glu 


Val 




Am. 

4 f 3 






480 


Gly 


Ala Lys 


Lys Arg 


Pro 


Ala 


490 






495 




Lys 


Arg Val 


Arg Glu 


Ser 


Val 










Ala 


Ser He 


Asn Tyr 


Ala Asp 






















Lys 


Gly He 


Tnr Ser 


Glu Lys 


XO 






15 




Tyr 


He Ser 


Pne Asn 


Ala 


Ala 




.3 u 






Ala 


Leu Asp 


Asn Ala 


Gly Lys 










Asp 


Tyr Leu 


*f _ T /"IT mm 

vai vaiy 


Gin 


Gin 


60 








Tin 

lie 


Tyr Lys 


lie Lieu 


Glu 


Leu 




/ -> 






80 


ser 


vai rne 


Lieu uiy 


Trp 


Ala 


90 






95 




lie 


Trp Leu 




Pro 


Ala 




110 






Ala 


Xie Ala 


TT-5 a TVlT* 

His inr 


Val 


Pro 






125 






Glu 


Asn Pne 




Asn Asp 




140 








Glu 


Glu Gly 


Lys Ala 


Thr 


Ala 




155 






160 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 


170 




175 




Gin 


He Asp 


Pro Thr 


Pro 


Val 




190 






Ala 


Val He 


Asp Gly 


Asn 


Ser 






205 






Gin 


Asp Arg 


Met Phe 


Lys 


Phe 




220 








Phe 


Gly Lys 


Val Thr 


Lys 


Gin 




235 






240 


Lys 


Asp His 


Val Val 


Glu 


Val 


250 




255 




Gly 


Ala Lys 


Lys Arg 


Pro 


Ala 




270 






Lys 


Arg Val 


Arg Glu 


Ser 


Val 




285 
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Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 153 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 153 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










Art 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


val 


Til a 

ax a 




50 














Thr 


Glu 


Trp 


Arg 


Arg 


IT, t 

Val 


Ser 


Lys 


€5 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








a c 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






1-80 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 
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Glu 


Ala 




Tvr Ala Astd 






300 




389 


GCG 






He 


Lys 


Val Pro ser 


Asp Leu Asp 




10 




13 


Ser 


Phe 


Val Asn Trp 


vax Aia uiu 


25 






30 


Ser Asp 


Wet Asp Lieu 


Tien T ipi i T "| a 










Glu Lys 


Jjcu uxu «-ty 


4%S£S Jr XXC-. UW 1-4 






60 




Ala 


Pro 


IjlU Ala JUclx 


Phe Phe Val 

iriic £iic vax 






75 


80 


Phe 


His 


Mot- Wi r Va 1 
ncL aio vclx 


T,pn Val Glu 

Jjcu vax vxu 




90 




95 


Leu Gly 


TV rn 'CV^a T.ca^ i 
/\X y rilC JJC VA 


Ser Gin He 


105 






110 


Tyr 


Arg 


uxy J. x " uxu 


Pro Thr Lieu 

XT X w X XXX X*J w IX 




125 




Thr 


Arg 


AS 11 VaJLy Aid 


fil v Gl v Gl v 
wiy vjxy vjijf 






140 




He 


Pro 


Son Tvr T.oii 


Leu Pro Lys 






155 


160 


Trp 


Thr 


TV q 7-1 VTpaf Gill 
nsti nCL VJXU 


Gin Tyr Leu 


170 




175 


Arg 


Lys 


arn Leu Val 


Ala Gin His 


185 






190 


Glu 


Gin 


Asn Lvs Glu 


Asn Gin Asn 






205 




Arg 


Ser 


T.ve Tlir gor 


Ala Arcr Tvr 




220 




Asp Lys 


Gly He Thr 


Ser Glu Lys 






235 


240 


Ser Tyr 


lie Ser Phe 


Asn Ala Ala 




250 




255 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 


265 






270 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 






285 




Arg 


He 


Tyr Lys He 


Leu Glu Leu 






300 




Ala 


Ser 


Val Phe Leu 


Gly Trp Ala 






315 


320 


Thr 


He 


Trp Leu Phe 


Gly Pro Ala 




330 


335 


Glu 


Ala 


He Ala His 


Thr Val Pro 


345 






350 


Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 






365 




Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 
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■170 






375 




Lys 


vai 


Val 


Glu 


Ala nla H/o 


Ala 


n a c 
385 












val 


Asp 


Glri Lys 


p*»e T.irp CttT" 

wys J_iyo ocx 


Ser 












lie 


Val 


Thr 


Ser 


Asn xnr Asn 


M«at" 








420 






Thr 


Thr 


Phe 


Glu 


His Gin bin 


Pro 




435 






*±.*±.\j 


Glu 


Leu 


Thr Arg 


Arg Leu Asp 


ill 5 




450 






A C C 

455 




Glu 


Val 


Lys 


Asp 


Pne pne Arg 


irp 


465 






470 




Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 










485 




Pro 


Ser 


Asp Ala 


Asp He Ser 


Glu 








500 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg 


530 






535 




Phe 


Pro 


Cys 


Arg 


Gin Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys 








580 






He 


His 


His 


He 


Met Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn 


Val 


Asp Leu Asp 


Asp 




610 






615 





<210> 154 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 154 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 






135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 







-186- 

380 



He 


Leu 


Glv 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asd 


Ara 


Met 


Phe 


Lvs 


Phe 










445 








Asp 


Phe 


Glv 


Lvs 
j 


Val 


Thr 


Lvs 


Gin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Glv 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cvs 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tvr 


Gin 


Lvs 


Leu 


Cys 


Tyr 


3 DO 










590 






Pro 




Ala 


Cvs ' 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 










389 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 
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Lys 


vai 


Val Glu Ala Ala Lys Ala 


He Leu Gly Gly Ser 


Lys Val Arg 








165 








170 


175 




val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asn Pro 


Thr Pro 


Val 






180 










185 


190 




lie 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 






195 










200 


205 


Phe Lys 


Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Astd Arcr Met 


Z1U 










215 




220 


Thr Lys 


Gin 


Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asd Phe Glv Lvs Val 


225 










230 






235 


Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys Asp His Val 


Val 






245 








250 


255 




Glu 


His 


Glu Phe Tyr Val Lys Lys 


Gly Gly Ala Lys Lys 


Arg Pro 


Ala 








260 










265 


270 




Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 


Pro Lys Arg Val Arg 


Glu Ser 


Val 






275 










280 


285 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu Ala Ser He Asn 


Tyr Ala Asp 




290 










295 




300 






Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


His Val Gly Met Asn 


Leu Met 


Leu 


305 








310 






315 


Asn He 


320 


Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met Asn Gin Asn Ser 


Cys 










325 








330 


335 


Glu 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


T.on (Zl ii rvrc« Phe Pro 


Val Ser 








340 










345 


350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


T lV «= Ala Tvr Gin Lvs 


Leu Cys Tyr 






355 










360 


365 






He 


His 


His He Met Gly Lys Val 


Prn A^r» Ala Cvs Thr 


Ala Cys Asp 




370 










375 




380 






Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


r VB Tip phe Glu Gin 






385 










390 






395 






<210> 155 


















<211> 536 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant -rep protein: repSS 


389 GCG 






<400> 155 












He Lys Val Pro Ser 






Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


Asp Leu Asp 


1 






5 








10 


15 




Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


Ser Phe Val Asn Trp 


Val Ala 


Glu 








20 








25 


30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu 


Asn Leu 




35 










40 


45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg 


Asp Phe 


Leu 




50 










55 




60 


Phe Phe 


val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu 


65 






70 






75 


Leu Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val 


Glu 








85 








90 


95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu 


Ser Gin 






100 








105 


110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu 


Pro Thr 


Leu 




115 










120 


125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 




140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu 


Leu Pro 


Lys 


145 








150 






155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met Glu 


Gin Tyr 


Leu 
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165 


Ser 


TV "1 — 

Ala 


Cys Jjeu 


Asn 






xo u 




Leu 


Thr 


His vai 


Car 










Pro 


Asn 


Ser Asp 


2V 1 =a 
A±cL 










Met 


Glu 


Leu Val 




225 








Gin 


Trp 


lie gj.h 


r"«1 ii 

uiu 






OAK 


Ser 


Asn 


Ser Arg 


ser 






260 




lie 


Met 


Ser Leu 


Thr 






275 




Pro 


Val 


Glu Asp 


He 




290. 






Asn 


Gly 


Tyr Asp 


Pro 


305 








Thr 


Lys 


Lys Phe 


Gly 








325 


Thr 


Thr 


Gly Lys 


Thr 






340 




Phe 


Tyr 


Gly Cys 


Val 






355 




Cys 


val 


Asp Lys 


Met 




370 






Lys 


Val 


Val Glu 


Ala 


385 








Val 


Asp 


Gin Lys 


Cys 








405 


He 


Val 


Thr Ser 


Asn 






420 




Thr 


Thr 


Phe Glu 


His 






435 




Glu 


Leu 


Thr Arg 


Arg 




450 






Glu 


Val 


Lys Asp 


Phe 


465 








Glu 


His 


Glu Phe 


Tyr 








485 


Pro 


Ser 


Asp Ala 


Asp 






500 




Ala 


Gin 


Pro Ser 


Thr 






515 




Arg 


Leu 


Ala Arg 


Gly 



530 



170 

Leu Thr Glu Arg Lys Arg 
185 

Gin Thr Gin Glu Gin Asn 
200 

Pro Val He Arg Ser Lys 
215 

Trp Leu Val Asp Lys Gly 
230 235 
Asp Gin Ala Ser Tyr He 
250 

Gin He Lys Ala Ala Leu 
265 

Lys Thr Ala Pro Asp Tyr 
280 

Ser Ser Asn Arg lie Tyr 
295 

Gin Tyr Ala Ala Ser Val 
310 315 
Lys Arg Asn Thr He Trp 
330 

Asn He Ala Glu Ala He 
345 

Asn Trp Thr Asn Glu Asn 
360 

Val He Trp Trp Glu Glu 
375 

Ala Lys Ala He Leu Gly 
390 395 
Lys Ser Ser Ala Gin He 
410 

Thr Asn Met Cys Ala Val 
425 

Gin Gin Pro Leu Gin Asp 
440 

Leu Asp His Asp Phe Gly 
455 

Phe Arg Trp Ala Lys Asp 
470 475 
Val Lys Lys Gly Gly Ala 
490 

He Ser Glu Pro Lys Arg 
505 

Ser Asp Ala Glu Ala Ser 
520 

His Ser Leu 
535 





175 




T,c,n Val Ala 


Gin 


His 


190 








Gin 


Asn 


205 






Thr C«a-r Ala 

XXXX i3C4 *VAfl 




Tvr 


220 






Tl <= Thr Cat* 
lie xxix sex 


OX IX 


_ 

jjys 






240 


ser rue ash 


Aid 


nla 








nop MJsH rUa 


C3 l v 
vjxy 


_ 

Lys 


270 






Ton T7a1 Rl v 
Leu v c±_l uiy 


U XXX 


oxxx 


285 






jjys ±xe iicu 


ulu 


Leu 


300 






fne bcu uiy 


ir P 


2V1 a 








Leu Pne Gly 


Pro 




335 




Aid WIS xlxxv 


VaX 


Pro 


J JU 






XrX16 xrXTO Xr lit; 


Asn 


Asp 


365 






Ol v TjVS Met 


Thr 


Ala 


380 






Gly Ser Lys 


Val 


Arg 




400 


Asp Pro Thr 


Pro 


Val 


415 




He Asp Gly 


Asn 


Ser 


430 






Arg Met Phe 


Lys 


Phe 


445 






Lys Val Thr 


Lys 


Gin 


460 






His Val Val 


Glu 


Val 






480 


Lys Lys Arg 


Pro 


Ala 


495 




Val Arg Glu 


Ser 


Val 


510 






He Asn Tyr 


Ala 


Asp 


525 







<210> 156 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 389 GCG 



<400> 156 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
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Cor 


Asn 


OCX 


Arg 


Ser 


Gin 


He 


Lvs 






■J o 








40 


Xxe 


Mai- 




Leu 


Thr 


Lys 


Thr 


Ala 














55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


DD 










70 




Ala 


AS XI 


vsxy 


Tyr 


Asp 


Pro 


Gin 


Tvr 

xyx 








85 








Thr 


Lys 


Lys 


Phe Gly 


- 




Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


_ 

Asn 


lie 


Hid 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


xrp 






130 










1 J-> 




Cys 


Val 


Asp 


Lys 


Met 


vax 


lie 


xrp 


14b 










150 






Lys 


Val 


Val 


Glu 


Ala 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


X 1 XX 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly 


His 


Ser 


Leu 


305 










310 






<210> 157 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 157 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 
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Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 






45 




Pro 


Asp 


Tyr Leu Val Gly Gin 


Gin 






60 




Ara 


He 


Tyr Lys He Leu Glu 


Leu 






75 


80 


Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 




90 


95 




Thr 


He 


Trp Leu Phe Gly Pro 


Ala 


105 




110 




Glu 


Ala 


Tie Ala His Thr Val 


Pro 






125 




_ 

Asn 


VjlU 


Hen Php Prn PR Ren 
iuiii flics nu *uc nsu 


Asp 






140 




Trp 


Glu 


Glu Gly Lys Met Thr 


Ala 




155 


160 


He 


Leu 


Gly Gly Ser Lys Val 


Arg 




170 


175 




Ala 


Gin 


He Asp Pro Thr Pro 


Val 


185 




190 




Cys 


Ala 


Val He Asp Gly Asn 


Ser 




205 




Leu 


Glh 


Asp Arg Met Phe Lys 


Phe 






220 




Asp 


Phe 


Gly Lys Val Thr Lys 


Gin 




235 


240 


Ala 


Lys 


Asp His Val Val Glu 


Val 




250 


255 




Glv 


Glv 


Ala Lys Lys Arg Pro 


Ala 


265 




270 




Pro 


Lys 


Arg Val Arg Glu Ser 


Val 




285 




Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 






300 




407 


GCC 






He 


Lys 


Val Pro Ser Asp Leu 


Asp 




10 


15 




Ser 


Phe 


Val Asn Tip Val Ala 


Glu 


25 




30 


He 


Ser 


Asp 


Met Asp Leu Asn Leu 




45 




Glu 


Lys 


Leu Gin Arg Asp Phe 


l#eu 




60 




Ala 


Pro 


Glu Ala Leu Phe Phe 


Val 






75 


80 


Phe 


His 


Met His Val Leu Val 


Glu 




90 


95 




Leu 


Gly 


Arg Phe Leu Ser Gin 


He 


105 




110 




Tyr 


Arg 


Gly He Glu Pro Thr 


Leu 
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115 






120 




Pro 


Asn 


Trn 


Phe 


Ala 


Val Thr Lys 


Thr 




13 0 






135 


He 


_ 

ash 


Lys 


Val 


Val Asp 


Glu Cys Tyr 


145 








150 






will 




Glu 


Leu 


Gin Trp Ala 


Trp 










165 






ser 


Aid 


cys 


Leu 


Asn 


Leu Thr Glu 


Arg 






180 






185 


Leu 


i nr. 


IllS 


Val 


Ser 


Gin Thr Gin 


Glu 




195 






200 




riW 


As n 


OCl 


Asp 


Ala 


Pro Val He 


Arg 




210 






215 








Leu 


Val 


Gly 


Trp Leu Val 


Asp 


225 










230 






— 

irp 


He 


Gin 


Glu 


Asp Gin Ala 


Ser 








245 






Cay 


Asn 


e 

o6r 


Arg 


Ser 


Gin He Lys 


Ala 








260 






265 




ITic L. 


Car 
OCX 


Leu 


Thr 


Lys Thr Ala 


Pro 






275 






280 




Pro 


Veil 


Glu 


Asp 


He 


Ser Ser Asn 


Arg 




•£ -? \j 






295 




Asn 


urljf 


_ 

lyr 


Asp 


Pro 


Gin Tyr Ala 


Ala 


3 05 








310 


Thr 


X hit 




Lys 


Phe Gly 


Lys Arg Asn 








325 






J.IHT 


X XIX. 


Gly 


Lys 


Thr 


Asn lie Ala 


Glu 






340 






345 


Phe 




Glv 


Cys Val 


Asn Trp Thr 


Asn 




355 






360 




Cys 


Val 


Asp 


Lys 


Met 


Val He Trp 


Trp 


370 








375 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He 


3 85 










390 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ala Ser 








405 






lie 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 








420 






425 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 






435 






440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp His 


Asp 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 


Gly 










485 






Pro 


Ser 


Asp 


Ala Asp 


He Ser Glu 


Pro 






500 






505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu 






515 






520 




Arg 


Tyr 


Gin 


Asn Lys 


Cys Ser Arg 


His 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


Met 


545 










550 




Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 


Leu 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 


Lys 








580 






585 


He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 






595 






600 
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125 



Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 






140 










Pro 


Asn 


Tvr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


uy& 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 








590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 



605 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 158 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 407 GCC 



<400> 158 












Asp Lys Gly He Thr Ser Glu 


Liys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 






10 15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe Asn Ala 






20 








25 30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly 


Lys 






35 








40 


45 


Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly Gin 




50 








55 




60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He Leu Glu 


Leu 


65 








70 






75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu Gly Trp 


Ala 






85 








90 95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Pne exy Fro 




100 










105 HO 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His inr vai 


rlO 






115 








120 


125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro Phe Asn 


ASp 












135 




140 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


v ax 


Tit, 

lie 


ir P 


Tm rn n d\\i Glv Lvs Met Thr 


145 






150 






155 


160 


LyB 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys Val 


Arg 








165 






170 175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 


Ala Gin He Asp Pro Thr Pro 






180 








185 190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly Asn 


Ser 






195 










200 


205 


Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe Lys 




210 










215 




220 


Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val Thr Lys 


225 






230 






235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val Val Glu 


Val 






245 








250 255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg Pro 








260 








265 270 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg Glu Ser 






275 








280 


285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr Ala 


Asp 




290 










295 




300 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His Val Gly Met Asn Leu Met 


Leu 


305 






310 






315 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met Asn Gin Asn Ser Asn He 


Cys 






325 








330 335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe Pro Val Ser 








340 










345 350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys Leu Cys 


Tyr 






355 










360 


365 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys Thr Ala Cys 


Asp 




370 








375 




380 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys He Phe Glu Gin 
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385 390 

<210> 159 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 159 



inr 


Ala 


v-riy 


tile 


Tyr 


Glu 


He 


Val 


<t 
l 
















Glu 


His 


Leu 


Pro 

Z V 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




J -> 










40 


Glu 


tain 
50 


Til o 

Ala. 


Pro 


Leu 


lui 


Val 


Ala 


nph-r 


m n 


Trp 


Arg 




Val 


Ser 


Lys 


6b 










f u 






Gin 


Phe 


Glu 


Lys 


Gly 

Q C 

OS 


Glu 


Ser 


Tyr 


Thr 


Tnr 


Gly 


V ell 


Lys 


Ser 


Met 


Val 






J.UU 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 














120 


Pro 


am 

rtOii 




Phe 


Ala 


Val 


Thr 


Lvs 




1 J U 








135 




Asn 


Lys 


Val 


Val 




Glu 


Cvs 


Tvr 


1"± 9 








150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 

260 


Ser 


Gin 


He 


Lys 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 







395 



40 / 








lie 


Lys 


Val Pro Ser Asp 


Leu Asp 




10 




i c 
13 


Ser 


Pne 


val Asn Trp val 


Ala Glu 


25 








Ser 


Asp 


Met Asp Leu Asn 


lieu lie 










Glu 


Lys 


Leu Gin Arg Asp 


Pne Leu 










Ala 


Pro 


Glu Ala Leu Pne 


_ 

Pne Val 








80 


pne 


rilS 


Met his vai j_>eii 


Veil UlU 








73 


Leu 




ATg rile Leu OBi 


CZl ti Tip 




110 




TV »■■»- 

Tyr 


Arg 


(jly lie ylu riO 


Tnr lieu 




125 




Tnr 


Arg 


Asn v»xy Axa uxy 


Gly Gly 








lie 


Pro 


Asn lyr iieu iieu 


irx v ay o 








160 


Trp 


lnr 


TV n«> Mat* /Tl 1 ii /""1 1 n 

A5n PIcl oiu. uin 


Tyr Leu 


T 7fl 
1 1 U 




175 


Arg 


Lys 


n-rf-j T, eu Val Ala. 

fiJ. M lieu V n i m 


Gin His 


185 




190 




Glu 


Gin 


Asn Lys Glu Asn 


Gin Asn 






205 




Arg 


Ser 


Lys Thr Ser Ala 


Arg Tyr 




220 




Asp 


Lys 


Gly He Thr Ser 


Glu Lys 


235 


240 


Ser 


Tyr 


He Ser Phe Asn 


Ala Ala 




250 




255 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 


265 




270 




Pro 


Asp 


Tyr Leu Val Gly 


Gin Gin 






2 85 




Arg 


He 


Tyr Lys He Leu 


Glu Leu 






300 




Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 






315 


320 


Thr 


He 


Trp Leu Phe Gly 


Pro Ala 




330 


335 


Glu 


Ala 


He Ala His Thr 


Val Pro 


345 




350 




Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 






365 




Trp 


Glu 


Glu Gly Lys Met 


Thr Ala 




380 




He 


Leu 


Gly Gly Ser Lys 


Val Arg 






395 


400 
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Val 


Asp 


Gin Lys Cys Lys Ala Ser 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 








405 










410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He Asp Gly Asn Ser 








420 










425 






430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg Met Phe Lys Phe 






435 










440 








445 


Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 




450 










455 










460 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala 


Lys 


Asp 


His Val Val Glu Val 


465 










470 










475 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 














485 










490 




495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Vai nig ulU OCXT val 








500 










505 






3XU 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu 


Ala 


□er 


lie nsn lyr Aia Asp 






515 










520 










Arg 


Leu 


Ala Arg Gly His Ser Leu 










530 










535 












<210> 160 




















<211> 312 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep40 


407 


GCC 






<400> 160 


















Tl** TH*r Qar Glu Lvs 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


vjiy 


1 








5 








10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


Tie 


Cpr Phf* Asn Ala Ala 






20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Ago Asn Ala Glv Lvs 






35 








40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tvr 


Leu Val Gly Gin Gin 




50 








S5 










60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tvr 


Lys He Leu Glu Leu 


65 










70 










75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Glv Tro Ala 




85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Tr-n 


T.pn Phe Glv Pro A3 a 




100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala His Thr Val Pro 






115 








120 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




130 






135 










140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu 


Gly Lys Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 






180 








185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He Asp Gly Asn Ser 






195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg Met Phe Lys Phe 




210 










215 










220 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 


225 








230 










235 


240 


Glu 


val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His Val Val Glu Val 








245 










250 




255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys Lys Arg Pro Ala 
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260 

Pro Ser Asp Ala Asp He Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 161 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 411 GCA 



<400> 161 



Thr 


ft 1 s 




Phe 


Tyr 




He 


Val 


Tie Lvs Val Pro 


Ser Asp 


Leu Asp 


1 














1 ft 
1U 




15 


Glu 


His 


Leu 


Pro 


va±y 


lie 


Car 


Asp 


Otsx « lie vctx Abu 


Trp Val 


Ala Glu 








20 








4 9 


30 


Leu He 


Lys 


Glu 


Trp 


blU 


Leu 


Pro 


Pro 


Asp 


Cpr JVcjTi Mf 3 1" AfiD 
w w4 ao^/ ncu "Oj/ 


Leu Asn 




35 














45 


Phe Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


va± 


nia 


uiu Jjys lieu vjiu 


Arg Asp 




50 














60 




Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu Phe 


65 






70 






75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val Leu 


Val Glu 








85 








90 




95 


Thr 


Thr 


Gly 


val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser 


Gin He 






100 








105 


110 


Thr Leu 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu Pro 




115 










120 




125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 




140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu Leu 


Pro Lys 


145 






150 






155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu Gin Tyr Leu 










165 






170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu 


Val Ala 


Gin His 






180 










185 


190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu Asn 


Gin Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr 


Ser Ala Arg Tyr 




210 








215 




220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr Ser 


Glu Lys 


225 








230 






235 




240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe Asn 


Ala Ala 








245 






250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn Ala Gly Lys 








260 










265 


270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val Gly Gin Gin 






275 








280 




285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys 


He Leu Glu Leu 




290 








295 




300 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu Gly Trp Ala 


305 




310 






315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe Gly Pro Ala 






325 








330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His Thr 


Val Pro 






340 










345 


350 





265 270 
Pro Lys Arg Val Arg Glu Ser Val 
285 

Glu Ala Ser He Asn Tyr Ala Asp 
300 
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Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " ^ 455 460 

Glu Val Lye Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 • 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 ~ 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 162 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: 52 411 GCA 



<400> 162 










Val 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 



Asp 


Lys Gly He 


Thr Ser Glu 


Lys 


10 






15 




Ser 


Tyr 


He 


Ser 


Phe Asn Ala 


Ala 


25 






30 




Ala 


Ala Leu Asp 


Asn Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val Gly Gin 


Gin 






60 






Arg 


He 


Tyr 


Lys 


He Leu Glu 


Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 






95 




Thr 


He 


Trp 


Leu 


Phe Gly Pro 


Ala 


105 








110 




Glu 


Ala 


He 


Ala 


His Thr Val 


Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 
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130 




135 




140 








Ala 




Val 


Asn TjVS Met 


Val He Trp Trp 


Glu Glu 


Gly 


Lys 


Met 


Thr 


145 




150 


155 










160 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




165 




170 








175 




VdJ. 




Rl n Lva Cvs 


Lys Ser Ser Ala 


Gin Ala 


Asp 


Pro 


Thr 


Pro 


Val 




180 


185 








190 






Tl 
XXc 


val 


X til OCZi. ftoii 


Thr Asn Met Cys 


Ala Val 


He 


Asp 


Gly 


Asn 


Ser 






195 


200 






205 








inr 


inr 


rue ulu nib 


Gin Gin Pro Leu 


Gin Asp 


Arcr 


Met 


Phe 


Lys 


Phe 




210 




215 




220 








Gin 




Leu 


inr ntg 


T.faii Aso His Asd 


Phe Gly 


Lvs 


Val 


Thr 


Lys 






230 


235 








Glu 


240 


G1U 


vaj. 


jjys Asp rue 


Flits **xy 


Tjvs Asd 


His 


Val 


Val 


Val 






245 




250 








255 






111 5 


vjiu Fne iyr 


17a 1 TiVB T.vr^ Glv 


Gly Ala 


Lvs 


Lvs 


Arq 


Pro 


Ala 






260 


265 








270 




Val 


Pro 


Ser 


Asp Ala Asp 


lie Ser Glu Pro 


Lys Arg 


val 


Arg 


Glu 


Ser 






275 


280 






285 








Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala Glu 


Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 




295 




300 










Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg His 


Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 


310 


315 










320 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met 


Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 


330 








335 


Glu 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys Leu 


Glu Cys 


Phe 


Pro 


Val 


Ser 






340 


345 








350 






Ser 


Gin 


Pro Val Ser 


Val Val Lys Lys 


Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 


360 






365 








He 


His 


His lie Met 


Gly Lys Val Pro 


Asp Ala 


Cvs 


Thr 


Ala 


Cys 


Asp 




370 




375 




380 










Leu 


Val 


Asn Val Asp 


Leu Asp Asp Cys 


He Phe 


Glu 


Gin 








385 






390 


395 












<210> 163 
















<211> 536 
















<212> PRT 
















<213> Artificial Sequence 














<220> 


















<223> Mutant rep protein: 68 411 GCA 












<400> 163 
















Thr 


Ala 


Gly Phe Tyr 


Glu He Val He 


Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 




5 




10 








15 




Glu 


His 


Leu Pro Gly 


He Ser Asp Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 


25 








30 






Lys 


Glu 


Trp Glu Leu 


Pro Pro Asp Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 


40 






45 








Glu 


Gin 


Ala Pro Leu 


Thr Val Ala Glu 


Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 




55 


60 








Val 


Thr 


Glu 


Trp Arg Arg 


Val Ser Lys Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 


75 










80 


Gin 


Phe 


Glu Lys Gly 


Glu Ser iyr Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 






85 


90 








95 




Thr 


Thr 


Gly Val Lys 


Ser Met Val Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 


105 








110 






Arg 


Glu 


Lys Leu lie 


Gin Arg He Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 


120 






125 








Pro 


Asn 


Trp Phe Ala 


Val Thr Lys Thr 


Arg Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




130 




135 




140 
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Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
14S 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 " 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 - 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 50*5 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 164 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 40 411 GCA 



<400> 164 

Met Glu lieu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 ~ 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

' 210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 165 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 414 GCT 
<400> 165 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 90 95 
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Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 ~ no 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 " 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 ~ 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 " 150 * 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 * 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 2 80 ' 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 " 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 - 390 395 " 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyx Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
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580 

lie His His He Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
€10 615 

<210> 166 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 166 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin Trp 


He 


Gin 
20 


Glu 


Asp 
***** 


Gin 


Ala 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 




35 








40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 










55 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 






70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 




115 








120 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


130 










135 




Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 




195 










200 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


210 










215 




Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 








230 






Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


290 










295 




Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 






325 








Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 






340 










Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 




355 










360 



585 590 



Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe Glu 


Gin 










620 










414 


GOT 












Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






45 








Pro Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






75 








80 


Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 






110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He Asp 


Pro 


Ala 


Pro 


Val 


185 








190 






Cys 


Ala 


Val He 


Asp Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 








240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg Glu 


Ser 


Val 






285 








Glu 


Ala 


Ser He 


Asn Tyr 


Ala 


Asp 






300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




330 








335 




Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 






350 






Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 




365 
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Ile His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 167 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein :rep6 6 414 GCT 



<400> 167 



Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro Ser Asp 


Leu Asp 


1 




5 










10 


Val Asn Trp Val 


15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Ala Glu 






20 








25 




30 




Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp Leu Asn 


Leu He 


35 










40 






45 




Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe Leu 


50 










55 








60 




Thr Glu 


Trp 


Arg 


Arg 


val 


Ser 


Lys 


Ala 


Pro 


Glu Ala Leu Phe 


Phe Val 


65 




70 










75 


80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His Val Leu 


Val Glu 






85 










90 




95 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg Phe Leu Ser 


Gin He 




100 








105 




110 




Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 


Tyr 


Arg 


exy x±e «iu irro 


Tnr Leu 


115 










120 






125 




Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala Gly 


Gly Gly 


130 








135 








140 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr Leu Leu 


Pro Lys 


145 








150 










155 


160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met Glu Gin 


Tyr Leu 








165 






170 




175 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg Leu Val Ala 


Gin His 




180 










185 




190 




Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys Glu Asn 


Gin Asn 




195 










200 






205 




Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr Ser Ala 


Arg Tyr 


210 








215 








220 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser 


Glu Lys 


225 








230 










235 


240 


Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe Asn 


Ala Ala 






245 








250 




255 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 






260 








265 




270 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly 


Gin Gin 




275 








280 






285 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He Leu 


Glu Leu 


290 










295 








300 


Trp Ala 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly 


305 








310 










315 


320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro Ala 








325 










330 




335 


Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr 


Val Pro 




340 










345 




350 




Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 


355 










360 






365 




Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys Met 


Thr Ala 
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370 




375 




Lys 


Val 


Val Glu Ser 


Ala Lys 


Ala 


385 






390 




Val 


Asp 


Gin Lys Cys 


Lys Ser 


Ser 






405 


Thr Asn 




He 


Val 


Thr Ser Asn 


Met 






420 






Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 




530 




535 





380 

He Leu Gly Gly Ser Lys Val Arg 
395 400 
Ala Gin He Asp Pro Ala Pro Val 

410 " 415 

Cys Ala Val He Asp Gly Asn Ser 
425 430 
Leu Gin Asp Arg Met Phe Lys Phe 
445 

Asp Phe Gly Lys Val Thr Lys Gin 
460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser He Asn Tyr Ala Asp 
525 



<210> 168 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 414 GCT 



<400> 168 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys Gly He Thr Ser Glu Lys 


1 








5 






10 15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He Ser Phe Asn Ala Ala 






20 






25 30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






35 








40 45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu Val Gly Gin Gin 




50 








55 


60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg lie Tyr Lys He Leu Glu Leu 


65 








70 




75 80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val Phe Leu Gly Trp Ala 








65 






90 95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He Trp Leu Phe Gly Pro Ala 




100 




105 110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala He Ala His Thr Val Pro 






115 








120 125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu Asn Phe Pro Phe Asn Asp 




130 










135 


140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys Met Thr Ala 


145 










150 




155 160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly Ser Lys Val Arg 








165 




170 175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He Asp Pro Ala Pro Val 








180 






185 190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val He Asp Gly Asn Ser 






195 










200 205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met Phe Lys Phe 




210 










215 


220 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly Lys Val Thr Lys Gin 


225 










230 




235 240 
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Glu Val Lys Asp Phe Phe Arg Trp 
245 

Glu His Glu Phe Tyr Val Lys Lys 
260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 



Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 
285 

Glu Ala Ser lie Asn Tyr Ala Asp 
300 



<210> 169 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 78 420 GCT 



<400> 169 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser Asp Leu Asp 


1 






5 










10 




15 


Glu 


HIS 


Leu 


Pro 


Giy 


lie 


Cqt- 

OCX 


Asp 


Ser 




Val Sen 


T-m Val Ala Glu 
lip val nia viu 








20 








25 






30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp 


Leu Asn Leu He 




35 










40 








45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin 


Arg Asp Phe Leu 




50 










55 








60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu Phe Phe Val 


65 




70 










75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val Leu Val Glu 








85 










90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg Phe 


Leu Ser Gin He 






100 








105 






110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He 


Glu Pro Thr Leu 




115 










120 








125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 




130 








135 








140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu Leu Pro Lys 


145 








150 










155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu Gin Tyr Leu 










165 






170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg Leu 


Val Ala Gin His 






180 










185 






190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu Asn Gin Asn 






195 










200 








205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser Ala Arg Tyr 




210 








215 








220 


Thr Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


225 








230 










235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 








245 








250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








260 








265 






270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 






275 








280 






285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He Leu Glu Leu 




290 








295 






300 


Leu Gly Trp Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


305 






310 










315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 
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325 


JiU 










Thr 


Thr 


Gly 


Lys 


Thr Asn Xle 


l\l a CZl n £1 a 
nia olu nXa 


Tip 

lie 




Thr Val 


Pro 






340 




345 










Phe 


Tyr 


Gly 


Cys 


Val Asn Trp 


inr >isn oiu 


Asn 


Pne Pro 


©Vi*a Sen 


Asp 




355 




360 




ICC 

Job 






Cys 


Val 


Asp 


Lys 


Met Val He 


Trp Trp Glu 


Glu 


Gly Lys 


nee inr 


Ala 


370 


375 






380 






Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Aia lie lieu 


Giy 


Gly Ser 


T \ra Val 


Arg 


385 








390 




395 






400 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser 


Ser Ala Gin 


lie 


Asp Pro 


Thr Pro 


Veil 






405 


410 






415 




lie 


Val 


Thr 


Ala 


Asn Thr Asn 


Met Cys Ala 


Val 


He Asp 


Gly Asn 


Ser 






420 




425 






430 




Thr 


Thr 


Phe 


Glu 


His Gin Gin 


Pro Leu Gin 


Asp 


Arg Met 


Phe Lys 


Pne 






435 






440 




445 






Glu 


Leu 


Thr 


Arg 


Arg Leu Asp 


His Asp Phe 


Gly 


Lys Val 


Thr Lys 


nl _ 

Gin 




450 




455 






460 






Glu 


Val 


Lys 


Asp 


Phe Phe Arg 


Trp Ala Lys 


Asp 


His Val 


val uJLu 


vai 


465 




470 










480 


Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys Gly Gly 


Ala 


Lys Lys 


Arg Pro 


Ala 










485 


490 






495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp He Ser 


Glu Pro Lys 


Arg 


Val Arg 


Glu Ser 






500 


505 






510 




Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala Glu Ala 


Ser 


He Asn 


Tyr Ala 


Asp 






515 




520 




525 






Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg His Val 


Gly 


Met Asn 


Leu Met 


Leu 


530 






535 






540 






Phe 


Pro 


Cys 


Arg 


Gin Cys Glu 


Arg Met Asn 


Gin 


Asn Ser 


Asn He 


Cys 


545 




550 




555 






560 


Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys Leu Glu 


Cys 


Phe Pro 


Val Ser 


Glu 








565 


570 






575 




Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys Lys Ala 


Tyr 


Gin Lys 


Leu Cys 


Tyr 








580 




585 






590. 




lie 


His 


His 


He 


Met Gly Lys 


Val Pro Asp 


Ala 


Cys Thr 


Ala Cys 


Asp 






595 




600 




605 






Leu 


Val 


Asn 


Val 


Asp Leu Asp 


Asp Cys He 


Phe 


Glu Gin 








610 






615 






620 







<210> 170 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 420 GCT 



<400> 170 



Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


1 






5 








10 








15 


Ala 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


lie 


Ser 


Phe 


Asn Ala 




20 










25 










30 




Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly 


Lys 




35 








40 










45 






He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 


50 








55 










60 








Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 


65 






70 










75 








80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


85 










90 








95 


Ala 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


100 






105 










110 
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Thr 


Thr 


Gly Lye Thr 


Asn He 


Ala 






115 




120 


Phe 


Tyr 


Gly Cys Val 


Asn Trp 


Thr 




130 




135 




Cys 


Val 


Asp Lys Met 


Val He 


Trp 


145 






150 




Lys 


Val 


Val Glu Ser 
165 


Ala Lys 


Ala 


Val 


Asp 


Gin Lys Cys 


Lys Ser 


Ser 






180 






He 


Val 


Thr Ala Asn 


Thr Asn 


Met 






195 




200 


Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 




210 




215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


225 






230 




Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 






245 






Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 






260 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






275 




280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 




290 




295 




Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 


305 






310 




Phe 


Pro 


Cys Arg Gin 


Cys Glu 


Arg 






325 






Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 






340 






Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 






355 




360 


He 


His 


His He Met 


Gly Lys Val 




370 




375 




Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


385 






390 





Glu 


Ala 


He Ala His Thr 


Val 


Pro 






125 






Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 






140 






Trp 


Glu 


Glu Gly Lys Met 


Thr 


Ala 






155 




160 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 




170 




175 




Ala 


Gin 


He Asp Pro Thr 


Pro 


Val 


185 




190 






Cys Ala 


Val He Asp Gly 


Asn 


Ser 






205 






Leu 


Gin 


Asp Arg Met Phe 


Lys 


Phe 






220 






Asp 


Phe 


Gly Lys Val Thr 


Lys 


Gin 






235 




240 


Ala 


Lys 


Asp His Val Val 


Glu 


Val 




250 


255 




Gly Gly 


Ala Lys Lys Arg 


Pro 


Ala 


265 




270 






Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 






285 






Glu 


Ala 


Ser He Asn Tyr 


Ala Asp 






300 






His 


Val 


Gly Met Asn Leu 


Met 


Leu 






315 




320 


Met 


Asn 


Gin Asn Ser Asn 


He 


Cys 




.330 




335 




Leu 


Glu 


Cys Phe Pro Val 


Ser 


Glu 


345 




350 






Lys 


Ala 


Tyr Gin Lys Leu 


Cys 


Tyr 




365 






Pro Asp 


Ala Cys Thr Ala 


Cys Asp 






380 






Cys 


He 


Phe Glu Gin 







395 



<210> 171 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 420 GCT 



<400> 171 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys 


Val Pro Ser Asp 


Leu Asp 


1 






5 






10 




15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe 


Val Asn Trp Val 


Ala 








20 






25 


30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp 


Met Asp Leu Asn 


Leu 


He 




35 










40 


45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro 


Glu Ala Leu Phe 


Phe 


Val 


65 






70 






75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His 


Met His Val Leu 


Val 


Glu 








85 






90 




95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly 


Arg Phe Leu Ser 


Gin 


He 






100 






105 


110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg 


Gly He Glu Pro 


Thr 


Leu 
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115 


120 


Pro 


Asn 


Trp Phe Ala Val Thr 


liys 




130 


135 




Asn 


Lys 


Val Val. Asp Glu Cys 


Tyr 


145 


150 




Thr 


Gin 


Pro Glu Leu tin iip 


niol 






165 




Ser 


Ala 


Cys Leu Asn Leu Thr 


Glu 






180 




Leu 


Thr 


His Val Ser Gin Thr 


Gin 






195 


200 


Pro 


Asn 


Ser Asp Ala Pro Val 


He 




210 


215 




Met 


Glu 


Leu Val Gly Trp Leu 


Val 


225 




230 




Gin 


Trp 


He Gin Glu Asp Gin 


Ala 




245 




Ser 


Asn 


Ser Arg Ser Gin He 


Lys 






260 




lie 


Met 


Ser Leu Thr Lys* Thr 


Ala 






275 


280 


Pro 


Val 


Glu Asp He Ser Ser 


Asn 




290 


295 




As el 


Gly 


Tyr Asp Pro Gin Tyr 


Ala 


305 


310 




Thr 


Lys 


Lys Phe Gly Lys Arg 


Asn 




325 




Thr 


Thr 


Gly Lys Thr Asn He 


Ala 






340 




Phe 


Tyr 


Gly Cys Val Asn Trp 


Thr 




355 


360 


Cys 


Val 


Asp Lys Met Val He 


Trp 


370 


375 




Lys 


Val 


Val Glu Ser Ala Lys 


Ala 


385 




390 




Val 


Asp 


Gin Lys Cys Lys Ser 


Ser 






405 




He 


Val 


Thr Ala Asn Thr Asn 


Met 






4^20 




Thr 


Thr 


Phe Glu His Gin Gin 


Pro 






435 


440 


Glu 


Leu 


Thr Arg Arg Leu Asp 


His 




450 


455 




Glu 


Val 


Lys Asp Phe Phe Arg 


Trp 


465 




470 




Glu 


His 


Glu Phe Tyr Val Lys 


Lys 






485 




Pro 


Ser 


Asp Ala Asp He Ser 


Glu 






500 




Ala 


Gin 


Pro Ser Thr Ser Asp 


Ala 






515 


520 


Arg 


Leu 


Ala Arg Gly His Ser 


Leu 


530 


535 





<210> 172 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



125 



Thr 


Arg 


Asn 


Gly Ala 


Glv 


Gly 


Glv 








140 










lie 


±rro 


Asn 


Tyr Leu 




p rr > 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gl n 


ryr 


Leu 


1 / u 














Arg 


Lys 


Arg 


Leu 


Val 


al =» 
Ala 


r"i Ti 


alS 


185 










i on 

iyu 






Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


r»i **» 


Asn 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 












Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Til a 

Ala 


A J. a 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


ijiy 


liys 


"J C C 










£. 1 U 






Pro 


Asp 


Tyr 


Leu 


Val 


r*l w 
t»iy 


vain 


ulu 






285 








Arg 


He 


Tyr 


Lys 
300 


He 


Lieu 


VvlU 


Leu 


Ala 


Ser 


Val 

J 13 


Phe 


Leu 


eiy 


Trp 


TV 1 -a 
Ala 


Thr 


lie 


Trp 


Leu 


Phe 


i^iy 


rxO 


ZVl A 
Ala 












335 




Glu 


7\1 -» 

Ala 


lie 


Ala 


His 


Tnr 


VaX 




o ** o 










350 






Asn 


r*l 1 1 


Asn 


Phe 


Pro 
365 


iri.it: 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






360 










He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



420 GCT 
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<400> 172 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 60 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala "Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro .Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp. 

290 " 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 173 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 421 GCC 
<400> 173 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu Ser Tyr Phe 


Thr 


Thr 


Gly 


Val 


Lys 


Ser Met Val Leu 






100 




105 


Arg 


Glu 


Lys 


Leu 


He 


Gin Arg He Tyr 




115 






120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val Thr Lys Thr 




130 






135 


As n 


Lys 


Val 


Val Asp 


Glu Cys Tyr He 


145 








150 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala Trp 










165 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu Thr Glu Arg 






160 




185 


Leu 


Thr 


His 


Val 


Ser 


Gin Thr Gin Glu 






195 






200 


Pro 


Asn 


Ser 


Asp Ala 


Pro Val He Arg 




210 








215 


Met 


Glu 


Leu 


Val Gly 


Trp Leu Val Asp 


225 










230 


Gin 


Trp 


He 


Gin 


Glu 


Asp Gin Ala Ser 








245 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin He Lys Ala 








260 




265 


He 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala Pro 






275 






280 


Pro 


Val 


Glu 


Asp 


He 


Ser Ser Asn Arg 




290 






295 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr Ala Ala 


305 










310 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg Asn Thr 










325 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn He Ala Glu 






340 




345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr Asn 




355 






360 


Cys 


Val 


Asp 


Lys 


Met 


Val He Trp Trp 


370 








375 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala He 


3 85 










390 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser Ala 










405 




He 


Val 


Thr 


Ser 


Ala 


Thr Asn Met Cys 








420 




425 


Thr 


Thr 


Phe 


Glu His 


Gin Gin Pro Leu 






435 






440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp His Asp 




450 








455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


465 










470 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys Gly 










485 




Pro 


Ser 


Asp 


Ala Asp 


He Ser Glu Pro 








500 




505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His 




530 








535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg Met 


545 










550 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys Leu 
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His 


Met 


His Val Leu Val Glu 


90 




95 


Gly 


Arg 


Phe Leu Ser Gin He 




110 


Arg 


Gly 


He Glu Pro Thr Leu 






125 


Arg 


Asn 


Gly Ala Gly Gly Gly 






14 0 


Pro 


Asn 


Tyr Leu Leu Pro Lys 




155 


160 


Thr 


Asn 


Met Glu Gin Tyr Leu 


170 




175 


Lys 


Arg 


Leu Val Ala Gin His 


190 


Gin 


Asn 


Lys Glu Asn Gin Asn 






205 


Ser 


Lys 


Thr Ser Ala Arg Tyr 






220 


Lys 


Gly 


He Thr Ser Glu Lys 




235 


240 


Tyr 


He 


Ser Phe Asn Ala Ala 


250 




255 


Ala 


Leu 


Asp Asn Ala Gly Lys 






270 


Asp 


Tyr 


Leu Val Gly Gin Gin 






285 


He 


Tyr 


Lys He Leu Glu Leu 






300 


Ser 


Val 


Phe Leu Gly Trp Ala 




315 


320 


He 


Trp 


Leu Phe Gly Pro Ala 


330 


335 


Ala 


He 


Ala His Thr Val Pro 






350 


Glu 


Asn 


Phe Pro Phe Asn Asp 






365 


Glu 


Glu 


Gly Lys Met Thr Ala 






380 


Leu 


Gly 


Gly Ser Lys Val Arg 




395 


400 


Gin 


He 


Asp Pro Thr Pro Val 


410 




415 


Ala 


Val 


He Asp Gly Asn Ser 






430 


Gin 


Asp 


Arg Met Phe Lys Phe 






445 


Phe 


Gly 


Lys Val Thr Lys Gin 






460 


Lys 


Asp 


His Val Val Glu Val 


475 


480 


Gly 


Ala 


Lys Lys Arg Pro Ala 


490 




495 


Lys 


Arg 


Val Arg Glu Ser Val 




510 


Ala 


Ser 


He Asn Tyr Ala Asp 






525 


Val 


Gly 


Met Asn Leu Met Leu 




540 


Asn 


Gin 


Asn Ser Asn He Cys 




555 


560 


Glu 


Cys 


Phe Pro Val Ser Glu 



WO 03/018820 



PCT/IB02/04087 



565 

Ser Gin Pro Val Ser Val Val Lys 
580 

lie His His lie Met Gly Lys Val 
595 600 
Leu Val Asa Val Asp Leu Asp Asp- 
610 615- 

<210> 174 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 174 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 






35 








40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 
195 


Ser 


Ala 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 
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ETA 






575 




Lys 


Ala 


TS/r Rln tiVS 


Leu Cys 


Tvr 


D HO 






590 






fro 


Asp 


Kid v»yo J. U-L. 


Ala Cys 


Asp 




DUj 








Cys 


He 


Phe Glu Gin 

filC uXU w^J-l 


















421 


GCC 










Asp 


Lys 


uxy lie im 


Ser 


Glu 




10 






15 




Ser 


Tyr 


He Ser Phe 


Asn Ala 




25 




30 






Ala 


Ala 


Leu Asp Asn 


Ala Gly 








AC. 








Pro 


Asp 


lyr jjcu v ai 


Gly Gin 


Gin 




o u 








Arg 


lie 


TVrr* TiVS Tip 


Leu 


Glu 


Leu 






75 






80 


Ala 




u a ") p*h r Leu 


Gly Trp 


Ala 




90 






95 




inr 


11c 


Trp Leu Phe 


Gly 


Pro 


Ala 


10t> 




110 








Ala 


Tie Ala His 


Thr 


Val 


Pro 






125 








Asn 


Glu 


a on Phe Pro 


Phe 


Asn 


Asp" 






i Art 








Trp 


rz~\ ii 




Met 


Thr 


Ala 




155 






160 


Tl e 


L6U 


niv t3lv- Ser 


Lys 


Val 


Axq 




J. /u 




175 




ft T a 
iUa 


VjJ.Ii 


Tl a ion Pm 
lie £J riu 


Thr 


Pro 


Val 


1 a c 




190 






Cys 


Aid 


Val He Asp 


Gly Asn 


Ser 




205 








Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






220 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




235 






240 


Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 




250 




255 


Ala 


Gly 


Gly 


Ala Lys Lys 


Arg 


Pro 


265 






270 






Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 




2B5 








Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 






300 








His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 






315 






320 


Met 


Asn 


Gin Asn Ser 


Asn 


He 


Cys 




330 






335 




Leu 


Glu 


Cys Phe Pro 


Val 


Ser 


Glu 


345 




350 
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Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 175 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



Ser Gin Pro Val Ser Val 
355 

lie His His lie Met Gly 
370 

Leu Val Asn Val Asp Leu 
385 390 



Val Lys Lys Ala Tyr Gin 
360 

Lys Val Pro Asp Ala Cys 
375 380 
Asp Asp Cys lie Phe Glu 
395 



<220> 

<223> Mutant rep protein: rep68 421 GCC 



<400> 175 
















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser Asp Leu Asp 


1 






5 








10 


15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 


Trp Val Ala Glu 








20 








25 


30 


Lvs 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu Asn Leu He 




35 










40 




45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin 


Arg Asp Phe Leu 




50 










55 




60 


Leu Phe Phe Val 


Thr 


Glu 


Trp 


Arq 


Atq 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


65 






70 






75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val Leu Val Glu 








85 








90 


95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser Gin He 






100 








105 


110 


Arg 


Glu 


Lys 


Leu 


H e 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu Pro Thr Leu 




115 










120 




125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




13 0 








135 




140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu Leu Pro Lys 


145 






150 




155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu Gin Tyr Leu 










165 






170 


175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu 


Val Ala Gin His 






180 










185 


190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu Asn Gin Asn 




195 










200 




205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr 


Ser Ala Arg Tyr 




210 








215 




220 


Thr Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


225 








230 






235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe Asn Ala Ala 








245 








250 


255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn Ala Gly Lys 








260 










265 


270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val Gly Gin Gin 






275 








280 




285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys 


He Leu Glu Leu 




290 








295 




300 


Leu Gly Trp Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


305 




310 






315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe Gly Pro Ala 






325 








330 


335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His Thr Val Pro 






340 










345 


350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro Phe Asn Asp 
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ICC 




360 


uys 


vai 


Asp LiyB riet 


Vai 


He Trp 




370 






375 


Lys 


vai 


vax uiu oezr 


Ala 


Lys Ala 


lor 






390 




Val 


Asp 


Gin Lys Cys 


Lys 


Ser Ser 






405 






He 


Vai 


Thr Ser Ala 


Thr 


Asn Met 






420 






Thr 


Thr 


Phe Glu His 


Gin 


Gin Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 






455 


Glu 


Vai 


Lys Asp Phe 


Phe 


Arg Trp 


465 






470 




Glu 


His 


Glu Phe Tyr 


Vai 


Lys Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser Leu 




530 






535 



<210> 176 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 176 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val. 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 




35 










40 


lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 










55 




Pro Vai 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 






70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 




115 








120 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


130 










135 




Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 






165 






Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He Val 


Thr 


Ser 


Ala 


Thr 


Asn 


Met 




195 










200 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 



21.0 215 



365 



Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


380 








He 


Leu Gly Gly Ser 


Lys 


Val Arg 




395 






400 


Ala 


Gin He Asp Pro 


Thr 


Pro 


Val 




410 




415 




Cys 


Ala Val He Asp 


Gly 


Asn 


Ser 


425 




430 






Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 




445 








Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 




460 








Ala 


Lys Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly 


Gly Ala Lys Lys 


Arg 


Pro 


Ala 


490 




495 




Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 


505 


510 






Glu 


Ala Ser He Asn 


Tyr 


Ala Asp 



525 



421 


GCC 






Asp 


Lys Gly He Thr 


Ser 


Glu Lys 




10 




15 


Ser 


Tyr He Ser Phe 


Asn 


Ala Ala 


25 


30 




Ala 


Ala Leu Asp Asn 


Ala 


Gly Lys 




45 






Pro 


Asp Tyr Leu Val 


Gly 


Gin Gin 




60 






Arg 


He Tyr Lys He 


Leu 


Glu Leu 




75 




80 


Ala 


Ser Val Phe Leu 


Gly 


Trp Ala 




90 




95 


Thr 


He Trp Leu Phe 


Gly 


Pro Ala 


105 


110 




Glu 


Ala He Ala His 


Thr 


Val Pro 




125 






Asn 


Glu Asn Phe Pro 


Phe 


Asn Asp 




140 






Trp 


Glu Glu Gly Lys 


Met 


Thr Ala 


155 




160 


He 


Leu Gly Gly Ser 


Lys 


Val Arg 




170 




175 


Ala 


Gin He Asp Pro 


Thr 


Pro Val 


185 


190 




Cys 


Ala Val He Asp 


Gly 


Asn Ser 


205 






Leu 


Gin Asp Arg Met 


Phe 


Lys Phe 



220 
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Glu 


Leu 


Thr 


Arg Arg Leu Asp His 


Asp 


225 






230 




Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


Ala 








245 




Glu 


His 


Glu 


Phe Tyr Val Lys Lys 


Gly 








260 


265 


Pro 


Ser 


Asp 


Ala Asp lie Ser Glu 


Pro 






275 


260 




Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu 




290 




295 




Arg 


Leu 


Ala 


Arg Gly His Ser Leu 




305 






310 





<210> 177 
. <211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 422 



<400> 177 



Thr 


Ala 


Gly 


Phe Tyr 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


5 

Pro Gly 


lie 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu Leu 


Pro 


Pro 


Asp 


Ser 




35 








40 




Glu 


Gin 


Ala 


Pro Leu 


Thr 


Val 


Ala 


Glu 




50 








55 






Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


Ala 


65 








70 








Gin 


Phe 


Glu 


Lys Gly 


Glu 


Ser 


Tyr 


Phe 








85 










Thr 


Thr 


Gly 


Val Lys 


Ser 


Met 


Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu lie 


Gin 


Arg 


He 


Tyr 




115 








120 




Pro 


Asn 


Trp 


Phe Ala 


Val 


Thr 


Lys 


Thr 




130 






135 






Asn 


Lys 


Val 


Val Asp 


Glu 


Cys 


Tyr 


He 


145 






150 








Thr 


Gin 


Pro 


Glu Leu 


Gin 


Trp 


Ala 


Trp 








165 










Ser 


Ala 


Cys 


Leu Asn 


Leu 


Thr 


Glu 


Arg 






180 








185 


Leu 


Thr 


His 


Val Ser 


Gin 


Thr 


Gin 


Glu 






195 








200 




Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


He 


Arg 




210 






215 






Met 


Glu 


Leu 


Val Gly 


Trp 


Leu 


Val 


Asp 


225 








230 








Gin 


Trp 


lie 


Gin Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg Ser 


Gin 


He 


Lys 


Ala 








260 








265 


lie 


Met 


Ser 


Leu Thr 


Lys 


Thr 


Ala 


Pro 






275 






280 




Pro 


Val 


Glu 


Asp lie 


Ser 


Ser 


Asn 


Arg 




290 






295 






Asn 


Gly 


Tyr 


Asp .Pro 


Gin 


Tyr 


Ala 


Ala 
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Phe 


Gly Lys 


Val Thr Lys Gin 




235 




240 


Lvs 


Asp 


His 


Val Val Glu Val 


250 






255 


Glv 


Ala 


Lys 


Lys Arg Pro Ala 








270 


Lys 


Arg Val 


Ara Glu Ser Val 








285 


Ala 


Ser 


He 


Asn Tyr Ala Asp 






300 












Lys 


Val 


Pro 


Ser Aso Leu Asd 

uCl J^O^f WWU 


10 






15 


Phe 


Val 


Asn 


Trp Val Ala Glu 








30 


Asp 


Met 


Asp 


Leu Asn Leu He 








45 


Lvs 


Leu 


Gin 


Arg Asp Phe Leu 




60 




Pro 


Glu 


Ala 


Leu Phe Phe Val 




75 




80 


His 


Met 


His 


Val Leu Val Glu 


90 






95 


Glv 


Arg 


Phe 


Leu Ser Gin He 




110 


Ara 


Gly He 


Glu Pro Thr Leu 






125 


Arg 


Asn Gly 


Ala Gly Gly Gly 






140 




Pro 


Asn 


Tyr 


Leu Leu Pro Lys 




155 


160 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 






175 


Lys 


Arg 


Leu 


Val Ala Gin His 






190 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 






205 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 




Lys 


Gly 


He 


Thr Ser Glu Lys 


235 




240 


Tyr 


He 


Ser 


Phe Asn Ala Ala 


250 






255 


Ala 


Leu Asp 


Asn Ala Gly Lys 








270 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






285 


He 


Tyr 


Lys 


He Leu Glu Leu 






300 




Ser 


Val 


Phe 


Leu Gly Trp Ala 
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305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr .Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

1 370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 ^ 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 * 615 620 

<210> 178 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 422 GCC 
<400> 178 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
8S 90 95 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 179 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 422 GCC 



<400> 179 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser Asp 


Leu Asp 


1 






5 








10 




15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 


Trp Val 


Ala 








20 






25 


30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu Asn 


Leu 




35 










40 




45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin 


Arg Asp 


Leu 




50 










55 




60 




Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu Phe 


65 






70 






75 




val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val Leu 


Glu 








B5 








90 




95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser Gin 
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100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu . 

290 295 300. 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ' ^ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

S15 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 180 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep40 



422 GCC 



<400> 180 
Met Glu L 
1 



Val Gly Trp 
5 



Leu 



Val 



Asp Lys 
10 



Gly He Thr Ser Glu Lys 
15 



m n 




He 


Gin Glu Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe Asn Ala Ala 






20 








25 






30 




Asn 


Ser 


Arg Ser 


Gin 


He 


Lys 

2 


Ala Ala 


Leu Asp 


Asn Ma Gly Lys 






'i c 
■J o 






40 








45 


lie 


wet 


Ser 


Leu Thr Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val Gly Gin Gin 




50 








55 








60 




P-rn 


Val 


Glu 


Asp He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He Leu Glu Leu 


rc 
OS 






70 










75 


80 


Asn 






Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




85 










90 




95 


Thr 




Lys 


Phe Gly Lys 


Arcr 


Asn 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 




100 








105 






110 


Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His Thr Val Pro 






115 






120 








125 


Phe 


Tyr 


Gly 


Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 




130 




135 








140 


Lys Met Thr Ala 


Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


145 




150 










155 


160 


Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser Lys Val Arg 






165 










170 




175 


Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro Thr Pro Val 






180 








185 






190 


He 


Val 


Thr 


Ser Asn 


Ala 


Asn 


Met 


Cys Ala 


Val He 


Asp Gly Asn Ser 






195 








200 








205 


Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met Phe Lys Phe 




210 








215 








220 


Val Thr Lys Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


225 






230 








235 


240 


Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp His 


Val Val Glu Val 






245 










250 




255 


Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys Arg Pro Ala 








260 








265 






270 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys 


Arg Val 


Arg Glu Ser Val 






275 






280 








285 


Ala 


Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser He 


Asn Tyr Ala Asp 




290 








295 








300 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 










305 








310 














<210> 181 


















<211> 621 


















<212> PRT 


















<213> Artificial Sequence 













<223> Mutant rep protein: rep78 424 GCG 
<400> 181 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 



<220> 



WO 03/018820 



PCT/IB02/04087 



-217- 



50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 " 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arc? Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 ISO 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Ala Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ^95 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 535 540 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 182 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 424 GCG 
<400> 182 

mi Rlv Tm Leu Val Asp 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 
45 

Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Thr He Trp Leu Phe Gly Pro Ala 
105 HO 
Glu Ala He Ala His Thr Val Pro 
125 

Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ala Gin He Asp Pro Thr Pro Val 
185 190 
Cys Ala Val He Asp Gly Asn Ser 
205 

Leu Gin Asp Arg Met Phe Lys Phe 
220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 
2 85 

Glu Ala Ser He Asn Tyr Ala Asp 
300 

His Val Gly Met Asn Leu Met Leu 
315 320 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


VaJ. 


1 
Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


vsin 


A±eL 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 




Ala 


Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Ala 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 


Glu 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Arg 
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325 330 335 

Pile Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 183 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 424 GCG 
<400> 183 

v Phe Tvr Glu He Val He 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
45 

Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 
125 

Thr Arg Asn Gly Ala Gly Gly Gly 
140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 190 
Glu Gin Asn Lys Glu Asn Gin Asn 
205 

Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 
285 

Arg He Tyr Lys He Leu Glu Leu 
300 

Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Thr He Trp Leu Phe Gly Pro Ala 
325 * " 330 335 



Thr 


Ala 


Glv 


Phe 


Tvr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Glv 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 
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Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Cvs Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

y 360 365 

Lvs Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

375 380 
Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
390 395 400 

Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

Ser Asn Thr Asn Ala Cys Ala Val He Asp Gly Asn Ser 
420 425 430 

Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ' 490 495 

Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 510 

Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Arg Gly His Ser Leu 
535 



<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 424 GCG 
<400> 184 

i« Val Glv Tro Leu Val Asp „ 

10 15 
Tyr He Ser Phe Asn Ala Ala 
30 

Ala Leu Asp Asn Ala Gly Lys 
45 

Asp Tyr Leu Val Gly Gin Gin 
60 

He Tyr Lys He Leu Glu Leu 

75 80 
Ser Val Phe Leu Gly Trp Ala 
90 95 
He Trp Leu Phe Gly Pro Ala 
110 

Ala He Ala His Thr Val Pro 
125 

Glu Asn Phe Pro Phe Asn Asp 
140 

Glu Glu Gly Lys Met Thr Ala 
155 160 
Leu Gly Gly Ser Lys Val Arg 
170 175 
Gin He Asp Pro Thr Pro Val 
190 



Thr 


Thr 


Glv 


Phe 


Tvr 


Glv 






355 


Cys 


Val 


Asp 




370 




Lys 


Val 


Val 


•3QC 
J 0 3 






Val 


Asp 


Gin 


He 


Val 


Thr 


Thr 


Thr 


Phe 






435 


Glu 


Leu 


Thr 




450 




Glu 


Val 


Lys 


465 






Glu 


His 


Glu 


Pro 


Ser 


Asp 


Ala 


Gin 


Pro 






515 


Arg 


Leu 


Ala 




530 




<210> 184 


<211> 312 


<212> PRT 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val Asp 


1 

Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 








70 




Ala Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 






100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 






180 








185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Ala Cys 
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195 






200 


Thr 


Thr 


Phe 


Glu His Gin 


Gin 


Pro 




210 






215 




Glu 


Leu 


Thr 


Arg Arg Leu 


Asp 


His 


225 






230 






Glu 


Val 


Lys 


Asp Phe Phe 


Arg 


Trp 






245 






Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 








260 






Pro 


Ser 


Asp 


Ala Asp lie 


Ser 


Glu 






275 






280 


Ala 


Gin 


Pro 


Ser Thr Ser 


Asp 


Ala 




290 






295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 






310 







<210> 185 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 185 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr. 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


He 


Met 


Ser 

275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 



-221- 











205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




*5 *a c 
Z Jo 










240 


Ala 


Lys 


Asp 


Xllb 


Val 


Val 


Glu 


Val 




250 










255 




Glv 


Glv 


Ala 


Lys 


Lvs 


Atq 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg 


val 


Arcr 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


lie 


Asn 


Tvr 


Ala 


Asp 








30U 










428 


GCT 














He 


Lys 


val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 












30 






Ser 


Aso 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 




Leu 


Gin 


Arcr 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




■ Leu 


Glv 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tvr 


Atg 


Gly He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn Gly 


Ala 


Gly 


Gly 


Gly 






140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 
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Pro 


Val 


Glu Asp 


He Ser Ser Asn 




290 




295 


Asn 


Gly 


Tyr Asp 


Pro Gin Tyr Ala 


305 


310 


Thr 


Lys 


Lys Phe 


Gly Lys Arg Asn 




325 


Thr 


Thr 


Gly Lys 


Thr Asn He Ala 






340 




Phe 


Tyr 


Gly Cys 


Val Asn Trp Thr 




355 


360 


Cys 


val 


Asp Lys 


Met Val He Trp 


370 




375 


Lys 


Val 


Val Glu 


Ser Ala Lys Ala 


385 






390 


Val 


Asp 


Gin Lys 


Cys Lys Ser Ser 








405 


lie 


Val 


Thr Ser 


Asn Thr Asn Met 






420 




Thr 


Thr 


Phe Glu 


His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys Asp 


Phe Phe Arg Trp 


465 






470 


Glu 


His 


Glu Phe 


Tyr Val Lys Lys 








485 


Pro 


Ser 


Asp Ala 


Asp He Ser Glu 






500 




Ala 


Gin 


Pro Ser 


Thr Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin Asn 


Lys Cys Ser Arg 


530 




535 


Phe 


Pro 


Cys Arg 


Gin Cys Glu Arg 


545 




550 


Phe 


Thr 


His Gly 


Gin Lys Asp Cys 








565 


Ser 


Gin 


Pro Val 


Ser Val Val Lys 






5B0 




He 


His 


His He 


Met Gly Lys Val 






595 


600 


Leu 


Val 


Asn Val 


Asp Leu Asp Asp 




610 




615 



Arg 


He 


TVrr Lvs He Leu 


Glu Leu 




•inn 




Ala 


Ser 


Val Phe Leu Glv 


Trp Ala 






Jib 


^ 0 A 


Thr 


He 


ixp ucu rue uiy 


Pro Ala 




330 






Glu 


Ala 


lic Kid Ills 1 11X7 


Val Pro 


345 








Asn 


Glu 


Asn true rro jtixc 


Ren fi on 
nail 






1 c c 




Trp Glu 


Glu Gly Lys Met 


rp1_ -v Rl a 

inr Aia 






380 




He 


Leu 


Gxy Giy ber jjys 


val Hitj 






395 


a rt 


Ala 


Gin 


He Asp Pro Thr 


irro Val 




410 




Cys 


Ala 


Val Ala Asp Gly 


Asn Ser 


425 








Leu 


Gin 


>i5p Arg net fiie: 


Lys Phe 






445 




Asp 


Phe 


\j±y uya val lai 


JJjro Ulll 




460 




Ala Lys 


Asp His Val Val 


Glu Val 






475 


480 


Gly Gly 


Ala Lys Lys Arg 


Pro Ala 




490 




495 


Pro 


Lys 


Arg Val Arg Glu 


Ser Val 


505 


510 




Glu Ala 


Ser He Asn Tyr 


Ala Asp 






525 




His 


Val 


Gly Met Asn Leu 


Met Leu 






540 




Met 


Asn 


Gin Asn Ser Asn 


He Cys 






555 


560 


Leu 


Glu 


Cys Phe Pro Val 


Ser Glu 




570 


575 


Lys 


Ala 


Tyr Gin Lys Leu 


Cys Tyr 


585 




590 




Pro Asp 


Ala Cys Thr Ala 


Cys Asp 






605 




Cys 


He 


Phe Glu Gin 





620 



<210> 186 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 428 GCT 



<400> 186 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 



Asp 


Lys 


Gly He Thr Ser 


Glu Lys 


10 




15 


Ser 


Tyr 


He Ser Phe Asn 


Ala Ala 


25 


30 




Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 






45 




Pro Asp 


Tyr Leu Val Gly 


Gin Gin 






60 




Arg 


He 


Tyr Lys He Leu 


Glu Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * * 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 

' 195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 - 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 187 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 428 GCT 
<400> 187 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 * 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys tog Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ■" 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 



<210> 188 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 188 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 




13 0 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 










310 







<210> 189 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 189 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 
20 





-225- 










428 


GCT 










Asp 


Lys Gly He 


Thr 


Ser 


Glu 


Lys 




10 






15 




Ser 


Tyr He Ser 


Phe 


Asn 


Ala 


Ala 


25 




30 






Ala 


Ala Leu Asp 


Asn 


Ala 


Gly Lys 






45 








Pro 


Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 




60 










Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 


75 








80 


Ala 


Ser Val Phe 


Leu Gly 


Trp Ala 




90 






95 




Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 




110 






Glu 


Ala He Ala 


His 


Thr 


Val 


Pro 






125 








Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 




140 










Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


155 








160 


He 


Leu Gly Gly 


Ser Lys 


Val 


Arg 




170 






175 




Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 


185 






190 






Cys 


Ala Val Ala 


Asp Gly 


Asn 


Ser 




205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg val 


Arg 


Glu 


Ser 


Val 




285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala Asp 




300 










429 


GCC 










He 


Lys Val Pro 


Ser Asp 


Leu Asp 




10 






15 




Ser 


Phe Val Asn 


Trp 


Val 


Ala 


Glu 


25 






30 
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Lys 


Glu 


Trp 


Glu 


Leu Pro Pro Asp Ser 




35 




40 


Glu 


Gin 


Ala 


Pro 


Leu Thr Val Ala Glu 




50 






55 


Thr 


Glu 


Trp 


Arg 


Arg Val Ser Lys Ala 


65 








70 


Gin 


Phe 


Glu 


Lys 


Gly Glu Ser Tyr Phe 








85 


Thr 


Thr 


Gly 


Val 


Lys Ser Met Val Leu 






100 


105 


Arg 


Glu 


Lys 


Leu 


lie Gin Arg lie Tyr 




115 




120 


Pro 


Asn 


Trp 


Phe 


Ala Val Thr Lys Thr 




130 




135 


Asn 


Lys 


Val 


Val 


Asp Glu Cys Tyr lie 


145 






150 


Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala Trp 










165 


Ser 


Ala 


Cys 


Leu 


Asn Leu Thr Glu Arg 






180 


185 


Leu 


Thr 


His 


Val 


Ser Gin Thr Gin Glu 






195 




200 


Pro 


Asn 


Ser 


Asp 


Ala Pro Val lie Arg 




210 






215 


Met 


Glu 


Leu 


Val 


Gly Trp Leu Val Asp 


225 








230 


Gin 


Trp 


lie 


Gin 


Glu Asp Gin Ala Ser 








245 


Ser 


Asn 


Ser 


Arg 


Ser Gin lie Lys Ala 








260 


265 


lie 


Met 


Ser 


Leu 


Thr Lys Thr Ala Pro 






275 




280 


Pro 


Val 


Glu 


Asp 


lie Ser Ser Asn Arg 




290 




295 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala Ala 


305 








310 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn Thr 










325 


Thr 


Thr 


Gly 


Lys 


Thr Asn lie Ala Glu 






340 


345 


Phe 


Tyr 


Gly 


Cys 


Val Asn Trp Thr Asn 




355 




360 


Cys 


Val 


Asp 


Lys 


Met Val lie Trp Trp 


370 






375 


Lys 


Val 


Val 


Glu 


Ser Ala Lys Ala lie 


385 








390 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser Ser Ala 










405 


lie 


Val 


Thr 


Ser 


Asn Thr Asn Met Cys 








420 


425 


Thr 


Thr 


Phe 


Glu 


His Gin Gin Pro Leu 






435 




440 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His Asp 




450 






455 


Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp Ala 


465 








470 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys Gly 










485 


Pro 


Ser 


Asp 


Ala 


Asp lie Ser Glu Pro 






500 


505 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu 



PCT/1B02/04087 



-226- 



Asp 


Mat- aen Leu Asn Leu 


lie 






Liys 


Lieu, vjin «rg iwf true 




c ft 
bU 




xrTO 


r»l„ Ilia T.Ffcii PViP Phf> 
blu nid LiCU rue trxitz 


Val 




75 


o ft 
80 


His 


Met His vai jjeu vai 


m ii 

ulu 


90 






Gly 


Arg Phe Leu Ser Gin 


lie 


XXV 




Arg 


G±y lie LjXU fro inr 


Leu 


125 




Arg 


ABu «iy Ala «xy «iy 


Glv 
laiy 


140 




Pro 


Asn Tyr Leu i*eu tro 


Lys 




155 


^ C ft 

lb U 


Thr 


Asn Met Glu Gin Tyr 


Leu 


170 


175 




Lys 


Arg Leu Val Ala Gin 


His 


190 




Gin 


Asn Lys Glu Asn Gin 


Asn 




205 




Ser 


Lys Thr Ser Ala Arg 


Tyr 




220 




Lys 


v»iy lie inr acx »iu 


Lys 


235 


£ **. u 


Tyr 


T1 a Onv TSVia Sen A "1 a 
lie oci ir lit; Asu Hla 


Ala 


250 


O c C 




Ala 


Leu ASp Asn Aia \sxy 






4 /U 




Asp 


Tyr Leu vai uiy win 


Gin 


265 




ne 


iyr Xtys xxc ucu uxu 


Leu 




300 




ber 


Val ±rHc Jjcii vjxy iif 


Ala 




■a i c 

315 


320 


He 


Tr-n T.oii OViq fi] v Pro 

IIP UCU fiiC wXj C ± <S 


Ala 


330 


J J 3 




/via 


Tie* Ala His Thr Val 

IXC j-ixel nxs iux v c*. a. 


Pro 








Glu 


t\ o -n DVia Drn P'np Asn 
ash trxic rtro rue as ax 


Asp 








will 


Glu Gly Lys Met Thr 


Ala 




380 




Leu 


Gly Gly Ser Lys Val 


Arg 




395 


400 


Gin 


lie Asp Pro Thr Pro 


Val 


410 


415 




Ala 


Val lie Ala Gly Asn 


Ser 




430 




Gin 


Asp Arg Met Phe Lys 


Phe 




445 




Phe 


Gly Lys Val Thr Lys 


Gin 




460 




Lys 


Asp His Val Val Glu 


Val 


475 


480 


Gly 


Ala Lys Lys Arg Pro 


Ala 


490 


495 




Lys 


Arg Val Arg Glu Ser 


Val 


510 




Ala 


Ser lie Asn Tyr Ala 


Asp 
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515 




520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser Arg 


530 






535 


Phe 


Pro 


Cys Arg 


Gin 


Cys Glu Arg 


545 






550 


Phe 


Thr 


His Gly 


Gin 


Lys Asp Cys 






565 




Ser 


Gin 


Pro Val 


Ser 


Val Val Lys 






580 






He 


His 


His He 


Met Gly Lys Val 






595 




600 


Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 




610 






615 



<210> 190 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 190 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Sex 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 
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525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










S90 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 











429 GCC 



Asp Lys 


Gly He 


Thr Ser 


Glu 


Lys 


10 






15 




Ser Tyr 


He Ser 


Phe Asn 


Ala 


Ala 


25 




30 






Ala Ala 


Leu Asp 


Asn Ala 


Gly 


Lys 




45 






Pro Asp 


Tyr Leu 


Val Gly Gin 


Gin 




60 








Arg He 


Tyr Lys 


He Leu 


Glu 


Leu 


75 






80 


Ala Ser 


Val Phe 


Leu Gly Trp 


Ala 


90 






95 


Ala 


Thr lie 


Trp Leu 


Phe Gly 


Pro 


105 


110 






Glu Ala 


He Ala 


His Thr 


Val 


Pro 






125 






Asn Glu 


Asn Phe 


Pro Phe 


Asn 


Asp 




140 








Trp Glu Glu Gly 


Lys Met 


Thr 


Ala 




155 






160 


He Leu 


Gly Gly 


Ser Lys 


Val 


Arg 


170 




175 




Ala Gin 


He Asp 


Pro Thr 


Pro 


Val 


185 


190 






Cy3 Ala 


Val He 


Ala Gly Asn 


Ser 




205 






Leu Gin 


Asp Arg 


Met Phe 


Lys 


Phe 




220 








Asp Phe 


Gly Lys 


Val Thr Lys 


Gin 


235 






240 


Ala Lys 


Asp His 


Val Val 


Glu 


Val 


250 






255 


Ala 


Gly Gly 


Ala Lys 


Lys Arg 


Pro 


265 




270 






Pro Lys 


Arg Val 


Arg Glu 


Ser 


Val 




285 






Glu Ala 


Ser He 


Asn Tyr 


Ala 


Asp 



300 
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Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 " 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 3B0 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 191 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 429 GCC 



15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


1 






5 








10 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 
25 


Lys 


Glu 


Trp 


20 
Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 




35 










40 


Glu Lys Leu Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


65 








70 






75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 








85 








90 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 




115 










120 


Thr Arg Asn Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


145 






150 






155 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 










165 








170 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr 




210 








215 




220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


225 








230 






235 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 








245 








250 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 






275 










280 


Arg He Tyr Lys 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




300 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 
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305 








JXw 


Thr 


Lys 


Lys 


Phe 


(jly XiyS .HI y Mall J.X1X 








*a *i c 
325 


Thr 


Thr 


Gly 


Lys 


IIIT ASn lie Ala VjJ.il 






340 


1/1 r 


Phe 


Tyr 


Gly 


Cys 


Val ash l rp i nx ash 




355 




Jbu, 


Cys 


Val 


Asp 


Lys 


Met val lie irp irp 


370 






Lys 


Val 


Val 


Glu 


bSr AXa LiyS nla lie 


385 










Val 


Asp 


Gin 


Lys 


Cys Lys Ser Ser Ala 










405 


lie 


Val 


Thr 


Ser 


Asn Thr Asn Met Cys 








420 


425 


Thr 


Thr 


Phe-^Glu 


His Gin Gin Pro Leu 






435 




440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His Asp 




450 






455 


Glu 


Val 


Lys Asp 


Phe Phe Arg Trp Ala 


465 








470 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys Gly 










485 


Pro 


Ser 


Asp 


Ala 


Asp lie Ser Glu Pro 






500 


505 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu 






515 




520 


Arg 


Leu 


Ala Arg 


Gly His Ser Leu 


530 






535 



<210> 192 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 429 



<400> 192 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val Asp 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 




50 










55 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn Arg 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 








100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 



165 
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jib 


"3 "7 n 


He 


>T1 » ■ , T.*ati D^B 

lip lieu r"iie 


wiy t iu Mi. d 


330 




J) J9 


ai a 


Tla 211 a 111 c 
lie Mia. nib 


TVi-r Val Prn 

1UL Veil trJL\J 








Glu 


Asn Phe Pro 


rile Asil nop 




365 


ValU 


Glu Gly Lys 


ricL inr nia 








Leu 


Gly Gly Ser 


Lys Val Arg 




395 


400 


Gin 


He Asp Pro 


Thr Pro Val 


410 


415 


Ala 


Val He Ala 


Gly Asn Ser 






430 


Gin 


Asp Arg Met 


Phe Lys Phe 




445 




Phe 


Gly Lys Val 


Thr Lys Gin 




460 




Lys 


Asp His Val 


Val Glu Val 


475 


480 


Gly 


Ala Lys Lys 


Arg Pro Ala 


490 




495 


Lys 


Arg Val Arg 


Glu Ser Val 


510 


Ala 


Ser He Asn 


Tyr Ala Asp 




525 





GCC 



Lys 


Gly He Thr 


Ser Glu Lys 


10 




15 


Tyr 


He Ser Phe 


Asn Ala Ala 




30 


Ala 


Leu Asp Asn 


Ala Gly Lys 




45 




Asp 


Tyr Leu Val 


Gly Gin Gin 




60 




He 


Tyr Lys He 


Leu Glu Leu 




75 


80 


Ser 


Val Phe Leu 


Gly Trp Ala 


90 




95 


He 


Trp Leu Phe 


Gly Pro Ala 




110 


Ala 


He Ala His 


Thr Val Pro 




125 




Glu 


Asn Phe Pro 


Phe Asn Asp 




140 




Glu 


Glu Gly Lys 


Met Thr Ala 




155 


160 


Leu 


Gly Gly Ser 


Lys Val Arg 


170 


175 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 












lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


cys 






195 










200 




Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu 




210 










215 


His 




Glu 


Leu 


Thr 


Arg Arg Leu Asp 


Asp 


225 










230 






Ala 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 








245 










Glu 


His 


Glu 


Phe Tyr Val Lys Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 




290 










295 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




305 










310 








<210> 193 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 


438 


<400> 193 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


Tl A 

lie 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 






50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


file 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 
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Gin 


He Asp 


Pro Thr Pro Val 




190 


Ala 


Val He 


Ala Gly Asn Ser 






205 


Gin 


Asp Arg 


Met Phe Lys Phe 




220 




Phe 


Gly Lys 


Val Thr Lys Gin 




235 


240 


Lys 


Asp His 


Val Val Glu Val 


250 




255 


Gly 


Ala Lys 


Lys Arg Pro Ala 






270 


Lys 


Arg Val 


Arg Glu Ser Val 






285 


Ala 


Ser He 


Asn Tyr Ala Asp 




300 





GCG 



Lys 


Val Pro 


Ser Asp 


Leu Asp 


10 






15 


Phe 


Val Asn 


Trp Val 


Ala Glu 






30 




Asp 


Met Asp 


Leu Asn 


Leu He 






45 




Lys 


Leu Gin 


Arg Asp 


Phe Leu 


60 






Pro 


Glu Ala 


Leu Phe 


Phe Val 




75 




80 


His 


Met His 


Val Leu 


Val Glu 


90 






95 


Gly 


Arg Phe 


Leu Ser 


Gin He 




110 




Arg 


Gly He 


Glu Pro 


Thr Leu 


125 




Arg 


Asn Gly 


Ala Gly Gly Gly 




140 






Pro 


Asn Tyr 


Leu Leu 


Pro Lys 




155 




160 


Thr 


Asn Met 


Glu Gin Tyr Leu 


170 






175 


Lys 


Arg Leu 


Val Ala 


Gin His 




190 




Gin 


Asn Lys 


Glu Asn 


Gin Asn 




205 




Ser 


Lys Thr 


Ser Ala Arg Tyr 




220 






Lys 


Gly He 


Thr Ser Glu Lys 


235 




240 


Tyr 


He Ser 


Phe Asn 


Ala Ala 


250 






255 


Ala 


Leu Asp 


Asn Ala Gly Lys 
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260 265 270 

lie Met' Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 * 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 ' 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Ala Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 ~ 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 194 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 438 GCG 
<400> 194 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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lie 


Met 


Ser Leu 


Thr 


Lys Thr Ala 




50 






55 


riO 


V al 


Glu Asp 


He 


Ser Ser Asn 


O 3 






70 


Asn 


Glv 


Tyr Asp 


Pro 


Gin Tyr Ala 




85 




Thr 


Lys 


Lys Phe 


Gly 


Lys Arg Asn 




100 






li-LX 


Thx 


Gly Lys 


Thr 


Asn He Ala 






115 




120 


r*ne 


Tyr 


Gly Cys 


Val 


Asn Trp Thr 




lift 






135 


Cys 


Val 


Asp Lys 


Met 


Val He Trn 


1 /l c 

14b 








150 


Lys 


Val 


Val Glu 


Ser 
165 


Ala Lys Ala 


Vdl 


Asp 


Gin Lys 


Cys 


Lys Ser Ser 






180 






11c 


V al 


Thr Ser 


Asn 


Thr Asn Met 






195 




200 




1 ill 


Phe Glu 


His 


Ala Gin Pro 




^ ILf 






215 


vjlU 


Leu 


Thr Arg Arg 


Leu Asp His 










230 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 








245 




Glu 


His 


Glu Phe 


Tyr 


Val Lys Lys 






260 






Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






275 




280 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 




290 






295 


Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser Arg 


305 






310 


Phe 


Pro 


Cys Arg 


Gin 


Cys Glu Arg 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






340 






Ser 


Gin 


Pro Val 


Ser 


Val Val Lys 






355 




360 


lie 


His 


His He 


Met 


Gly Lys Val 




370 






375 


Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


385 








390 



<210> 195 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 195 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 
20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Al,a Pro Leu Thr Val Ala 
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Pro Asp 


Tyr Leu Val Gly 


Gin 


Gin 






60 






Arg 


lie 


Tyr Lys He Leu 


Glu 


Leu 




75 




80 


Ala 


Car 


Val Phe Leu Gly 


Trp 


Ala 




on 




95 




1 111 




Trp Leu Phe Gly 


Pro 


Ala 


105 




110 






Glu 


Ala 


He Ala His Thr 


Val 


Pro 






125 






Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 






140 






Trp 


Glu 


Glu Gly Lys Met 


Thr 


Ala 




155 




160 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 




170 


175 




Ala 


Gin 


He Asp Pro Thr 


Pro 


Val 


185 




190 






Cys 


Ala 


Val He Asp Gly 


Asn 


Ser 




205 






Leu 


Gin 


Asp Arg Met Phe 


Lys 


Phe 






220 






Asp 


Phe 


Gly Lys Val Thr 


Lys 


Gin 




235 




240 


Ala 


Lys 


Asp His Val Val 


Glu 


Val 




250 


255 




Gly Gly 


Ala Lys Lys Arg 


Pro 


Ala 


265 




270 




Val 


Pro 


Lys 


Arg Val Arg Glu 


Ser 




285 






Glu 


Ala 


Ser He Asn Tyr 


Ala Asp* 






300 






His 


Val 


Gly Met Asn Leu 


Met 


Leu 






315 




320 


Met 


Asn 


Gin Asn Ser Asn 


He Cys 




330 




335 




Leu 


Glu 


Cys Phe Pro Val 


Ser 


Glu 


345 




350 






Lys Ala 


Tyr Gin Lys Leu 
365 


Cys 


Tyr 


Pro Asp 


Ala Cys Thr Ala 


Cys Asp 






380 






Cys 


He 


Phe Glu Gin 








395 






438 


GCG 








He Lys 


Val Pro Ser Asp 


Leu Asp 




10 




15 




Ser 


Phe 


Val Asn Trp Val 


Ala 


Glu 


25 




30 






Ser Asp 


Met Asp Leu Asn 


Leu 


He 






45 






Glu . Lys 


Leu Gin Arg Asp 


Phe 


Leu 
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50 




55 


Thr 


Glu 


Trp Arg Arg 


Val Ser Lys 


65 






70 


Gin. 


Pne 


Glu Lys Gly Glu Ser Tyr 






85 




Thr 


Thr 


Gly Val Lys 


Ser Met Val 






100 




Arg 


Glu 


Lys Leu lie 


Gin Arg lie 




115 


120 


Pro 


Asn 


Trp Phe Ala 


Val Thr Lys 




130 


135 


Asn 


Lys 


Val Val Asp 


Glu Cys Tyr 


145 




150 


Thr 


Gin 


Pro Glu Leu Gin Trp Ala 






165 




Ser 


Ala 


Cys Leu Asn 


Leu Thr Glu 






180 




Leu 


Thr 


His Val Ser 


Gin Thr Gin 






195 


200 


Pro 


Asn 


Ser Asp Ala 


Pro Val He 




210 


215 


Met 


Glu 


Leu Val Gly Trp Leu Val 


225 






230 


Gin 


Trp 


lie Gin Glu 


Asp Gin Ala 




245 




Ser 


Asn 


Ser Arg Ser 


Gin He Lys 






260 




lie 


Met 


Ser Leu Thr 


Lys Thr Ala 






275 


280 


Pro 


Val 


Glu Asp lie 


Ser Ser Asn 




290 


295 


Asn 


Gly 


Tyr Asp Pro Gin Tyr Ala 


305 




310 


Thr 


Lys 


Lys Phe Gly 


Lys Arg Asn 






325 




Thr 


Thr 


Gly Lys Thr 


Asn He Ala 






340 




Pne 


Tyr 


Gly Cys Val 


Asn Trp Thr 






355 - 


360 


Cys 


val 


Asp Lys Met 


Val He Trp 




370 




375 


Lys 


vai 


Val Glu Ser 


Ala Lys Ala 


385 






390 


Val 


Asp 


Gin Lys Cys 


Lys Ser Ser 




405 




lie 


Val 


Thr Ser Asn 


Thr Asn Met 






420 




Thr 


Thr 


Phe Glu His 


Ala Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


465 






470 


Glu 


His 


Glu Phe Tyr Val Lys Lys 






485 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






500 




Ala 


Gin 


Pro Ser Thr Ser Asp Ala 






515 


520 


Arg 


Leu 


Ala Arg Gly His Ser Leu 


530 




535 









OU 




Ala 


Prn 




Ala 
Ala 


UCU flic fltC V CI A 










q n 
O U 


Phe 


His 




nib 


Val T.Pit Val CZ~) n 
veil UCU Veil V31U 




90 








Leu 




Arg 




1)CU SCI LxIH lie 


105 








11U 


Tyr 


Arg 




lie 


Glu Pro Thr Leu 










125 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








140 




.lie 


rlu 


Asn 


Tyr 


T ah T.oii Ot-/>» T.trc 

lieu LcU rro Jjys 






155 


lou 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 






175 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin his 


185 






190 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 








205 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 




Asp 


Lys 


Gly 


lie 


inr be! ulu JjyS 


235 




240 


Ser 


Tyr 


Tl «. 

lie 


Ser 


rue AS n Aid Aid 




250 






nee 


•Ala 


Ala 


Lieu 


Asp 


Asn Ala Ksxy Jjys 


265 










Pro 


Asp 


Tyr 


lieu 


vai bly varin \Jlll 

*5 Q C 


Arg 


lie 


Tyr 


Lys 


lie XJCSwl UlU UCU 








300 




Ala 


Ser 


Val 


file 


ucu vJiy Ai f ***** 






315 




JAW 


Thr 


He 


Trp 


Leu 


pVi o Rlv Prn Ala. 
rue uiy nu .f\.L<i 




330 






3J9 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 












Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Act 










7fi^ 


Trn 


Glu 


Glu 


Gly 


Lys Met Thr Ala 






380 




He 


Leu 


Gly 


Gly 


Ser Lys Val Arg 






395 




400 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 




410 




415 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys Phe 










445 


Asp 


Phe 


Gly 


Lys 


Val Thr Lys Gin 






460 




Ala 


Lys 


Asp 


His 


Val Val Glu Val 




475 




460 


Gly 


Gly 


Ala 


Lys 


Lys Arg Pro Ala 


490 






495 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 


505 






510 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 



525 
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<210> 196 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 196 



Met 


ta-LU 


.Leu vax 


Gly Trp 


Leu 


Val 


1 
Gin 


Trp 


xxe uin 


5 

Glu Asp 


Gin 


Ala 




20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


Tip 


Lys 














40 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 




Cft 
D U 








55 




Pro 


vai 


Glu Asp 


lie 


Ser 


Ser 


Asn 


65 






70 






Asn 


Gxy 


iyr Asp 


Pro 


Gin 




Ala 




85 








Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 




100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 






135 




Cys 


Val 


Asp Lys 


Met 


Val 


lie 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Ala 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 








2B0 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


305 








310 







<210> 197 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 197 

Thr Ala Gly Phe Tyr Glu He Val 
1 5 



438 GCG 



A5p Juy S 


f2l \r 
uxy 


He 


Thr 


Ser 


Glu Lys 


10 










15 


Ser Tyr 


Tie 


Ser 


Phe 


Asn 


Ala Ala 


25 








30 




Ala Ala 


Leu 


Asp 


Asn 


Ala 


Glv Lvs 








45 










Leu 


Val 


Glv 


Gin Gin 


60 










- 

iyr 


Lys 


He 


Leu 


Glu Leu 


75 








80 


Ala Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 


90 










95 


Thr He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 


105 






110 




Glu Ala 


He 


Ala 


His 


Thr 


Val Pro 








125 






Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 








Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 


155 








160 


He Leu 


Gly 


Gly 


Ser 


Lys 


Val Arg 


170 








175 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro Val 


185 






190 




Cys Ala 


Val 


He 


Asp 


Gly 


Asn Ser 






205 






Leu Gin 


Asp 


Arg 


Met 


Phe 


Lys Phe 






220 








Asp Phe 


Gly 


Lys 


Val 


Thr 


Lys Gin 


235 








240 


Ala Lys 


Asp 


His 


Val 


Val 


Glu Val 


250 








255 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro Ala 


265 








270 




Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 






285 






Glu Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 






300 








440 GCG 












He Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 
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Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 - 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala v Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Ala Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ' 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 " 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 5B5 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 198 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 440 GCG 



<400> 198 












Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Ala 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg. Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 



275 280 



Asp 


Lys 


Gly He 


Thr Ser Glu Lys 


10 






15 




Ser Tyr 


He 


Ser 


Phe Asn Ala 


Ala 


25 








30 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 




Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He Leu Glu 


Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 






95 




Thr 


He 


Trp 


Leu 


Phe Gly Pro 


Ala 


105 








110 




Glu 


Ala 


He 


Ala 


His Thr Val 


Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly 


Lys Met Thr 


Ala 




155 






160 


He 


Leu 


Gly 


Gly 


Ser Lys Val 


Arg 




170 




175 


Val 


Ala 


Gin 


He 


Asp 


Pro Thr Pro 


185 






190 




Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 


Phe 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys 






220 






Asp 


Phe 


Gly 


Lys 


Val Thr Lys 


Gin 




235 






240 


Ala 


Lys 


Asp 


His 


Val Val Glu 


Val 




250 






255 




Gly Gly 


Ala 


Lys 


Lys Arg Pro 


Ala 


265 








270 


Val 


Pro Lys 


Arg 


Val 


Arg Glu Ser 










285 
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Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu Ala 


Ser 




290 








295 


Gly 


Arg 


Tyr 


Gin Asn 


Lys Cys Ser Arg His Val 


305 






310 




315 


Phe 


Pro 


Cys Arg 


Gin Cys Glu Arg Met Asn 


Gin 










325 


330 




Phe 


Thr 


His Gly 


Gin Lys Asp Cys Leu Glu 


Cys 








340 




345 




Ser 


Gin 


Pro 


Val 


Ser Val 


Val Lys Lys Ala 


Tyr 






355 






360 


Ala 


lie 


His 


His 


He 


Met Gly Lys Val Pro Asp 




370 








375 


Phe 


Leu 


Val 


Asn Val 


Asp Leu Asp Asp Cys He 


385 








390 




395 


<210> 199 










<211> 536 










<212> PRT 










<213> Artificial Sequence 




<220> 












<223> Mutant rep protein: rep68 440 GCG 




<400> 199 








Val 


Thr 


Ala 


Gly 


Phe 


Tyr Glu 


He Val He Lys 


1 






5 


10 


Val 


Glu 


His 


Leu 


Pro 


Gly He 


Ser Asp Ser Phe 








20 


25 




Lys 


Glu 


Trp 


Glu 


Leu Pro 


Pro Asp Ser Asp 


Met 




35 






40 




Glu 


Gin 


Ala 


Pro 


Leu Thr 


Val Ala Glu Lys 


Ijeu 




50 








55 


Glu 


Thr 


Glu 


Trp 


Arg 


Arg Val 


Ser Lys Ala Pro 


65 




70 




75 


Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser Tyr Phe His 


Met . 








85 


90 




Thr 


Thr 


Gly 


Val 


Lys Ser 


Met Val Leu Gly 


Arg 






100 




105 


Gly 


Arg 


Glu 


Lys 


Leu 


lie Gin 


Arg He Tyr Arg 




115 






120 




Pro 


Asn 


Trp 


Phe 


Ala Val 


Thr Lys Thr Arg 


Asn 




130 






135 




Asn 


Lys 


Val 


Val 


Asp Glu 


Cys Tyr He Pro 


Asn 


145 






150 




155 


Thr 


Gin 


Pro 


Glu 


Leu Gin 


Trp Ala Trp Thr 


Asn 










165 


170 




Ser 


Ala 


Cys 


Leu 


Asn Leu 


Thr Glu Arg Lys 


Arg 






180 




185 




Leu 


Thr 


His 


Val 


Ser Gin 


Thr Gin Glu Gin 


Asn 






195 






200 




Pro 


Asn 


Ser 


Asp 


Ala Pro 


Val He Arg Ser 


Lys 




210 






215 


Gly 


Met 


Glu 


Leu 


Val 


Gly Trp 


Leu Val ^ Asp Lys 


225 








230 




235 


Gin 


Trp 


lie 


Gin 


Glu Asp 


Gin Ala Ser Tvr 


He 








245 


250 




Ser 


Asn 


Ser 


Arg 


Ser Gin 


He Lys Ala Ala 


Leu 








260 




265 




lie 


Met 


Ser 


Leu 


Thr Lys 


Thr Ala Pro Asp 


Tyr 






275 




280 




Pro 


Val 


Glu 


Asp 


He Ser 


Ser Asn Arg He 


Tyr 



300 

Met Asn Leu Met Leu 
320 

Asn Ser Asn He Cys 
335 

Phe Pro Val Ser Glu 
350 

Gin Lys Leu Cys Tyr 
365 

Cys Thr Ala Cys Asp 
380 



15 

Asn Trp Val Ala Glu 
30 

Asp Leu Asn Leu He 
45 

Gin Arg Asp Phe Leu 
60 

Ala Leu Phe Phe Val 
80 

His Val Leu Val Glu 
95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 
160 

Met Glu Gin Tyr Leu 
175 

Leu Val Ala Gin His 
190 

Lys Glu Asn Gin Asn 
205 

Thr Ser Ala Arg Tyr 
220 

He Thr Ser Glu Lys 
240 

Ser Phe Asn Ala Ala 
255 

Asp Asn Ala Gly Lys 
270 

Leu Val Gly Gin Gin 
285 
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295 






Ash 


oiy 


Tyr Asp 


Pro 


Gin Tyr 


Ala 


Ala 


305 












inx 


Lys 


Lys . Phe 


Gly 




Asn 


Thr 






325 








Thr 


Thr 


Gly Lys 


Thr 


Tie 


Ala 


Glu 






340 










Pne 


Tyr 


Gly Cys 


Val 


nb XI 1 1 


Thr 


Asn 




355 










Cys 


val 


Asp Lys 


Met 


trsl Tie 

vai lie 


Trp 


Trp 


370 






O / 3 






Lys 


Val 


Val Glu 


Ser 


Ala Lys 


ai a 

>vl cL 


lie 


385 








jy u 






Val 


Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 


Ala 








405 








He 


Val 


Thr Ser 


Asn 


Thr Asn 


Met 


Cys 






420 








425 


Thr 


Thr 


Phe Glu 


His 


Gin Gin 


Ala 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 


Gly 








485 








Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 




530 






535 







<210> 200 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep40 440 



<400> 200 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 



145 150 
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300 




Ser 


Val 


Phe 


Leu Gly Trp Ala 




J13 




320 


He 


Trp 


Leu 


Phe Glv Pro Ala 








335 


Ala 


He 


Ala 


His Thr Val Pro 










Glu 


Asn 


Phe 


Pt*o Phe Asn A so 








JOS 


UlU 


ulU 


Gly 


Lvq Mf*t- Thr Ala 






380 




Leu 


Gly 


Gly 


Ser Lys Val Arg 




395 




400 


Gin 


He 


Asp 


Pro Thr Pro Val 


410 




415 


Ala 


Val 


He 


Asp Gly Asn Ser 








430 


Gin 


Asp 


Arg 


Met Phe Lys Phe 








445 


Phe 


Gly 


Lys 


Val Thr Lys Gin 




460 




Lys 


A aT -, 


ni a 


Val Val Glu Val 

Vol Vol VjlU VdX 


475 




480 


Gly 


Ala 


Lys 


T.^re At"CT Pro Ala 


a on 






495 


Lys 


Arg 


Val 


iro Glu Ser Val 






oiu 


AT a 
Aid 


OCi 


Tie 


A^n Tvr Ala Asn 








C5 c 










T 

Lys 


«iy 


He 


Thr Cj»y* Glu Lvs 








15 


Tyr 


He 


Ser 


Phe Asn Ala Ala 






30 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 








45 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






60 




He 


Tyr 


Lys 


He Leu Glu Leu 




75 


80 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


90 






95 


He 


Trp 


Leu 


Phe Gly Pro Ala 






110 


Ala 


He 


Ala 


His Thr Val Pro 








125 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 






140 




Glu 


Glu 


Gly 


Lys Met Thr Ala 




155 


160 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly Ser 


Lys Val Arg 








165 








170 




175 


Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala Gin 


Tie Asd Pro 


Thr Pro Val 






180 










185 




190 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He Asp 


Gly Asn Ser 




195 










200 




205 


Phe Lys Phe 


Thr 


Thr 


Phe 


Glu His 


Gin 


Gin Ala 


Leu Gin 


Asp Arg Met 


210 










215 






220 


Thr Lys Gin 


Glu 


Leu 


Thr Arg Arg Leu Asp His 


Asp Phe 


Gly Lys Val 


225 










230 








235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


nJ.d Liyb 


ASP XIX B V 


Val Glu Val 






245 








250 




255 


Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala Lys Lys 


Arg Pro Ala 






260 










265 




270 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys 


Arg Val Arg 


Glu Ser Val 






275 










280 




285 


Tyr Ala Asp 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala 


Ser He Asn 




290 










295 






300 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 








305 










310 












<210> 201 


















<211> 621 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant rep protein: rep78 


451 GCC 






<400> 201 
















Asp Leu Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val Pro Ser 


1 






5 








10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn Trp 


Val Ala Glu 








20 








25 




30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp Leu 


Asn Leu He 




35 










40 




45 


Asp Phe Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 




50 










55 






60 


Phe Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala Leu 


65 




70 








75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His Val 


Leu Val Glu 








85 








90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe Leu 


Ser Gin He 






100 








105 




110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly He Glu 


Pro Thr Leu 




115 










120 




125 


Gly Gly Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala 




130 








135 






140 


Leu Pro Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu 


145 






150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met Glu 


Gin Tyr Leu 










165 






170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu Val 


Ala Gin His 






180 










185 




190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys Glu 


Asn Gin Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr Ser 


Ala Arg Tyr 




210 








215 






220 


Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr 


225 








230 








235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe 


Asn Ala Ala 



WO 03/018820 



PCT/EB02/04087 



-240- 

















Ser 


Asn 


Ser Arg 




Gin 


He 


Lys 






260 










lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 






295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


iua 


305 






310 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


ax a 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Tnr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Axa 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Caw 

ser 






405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Ala Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 




530 








535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 








565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










He 


His 


His He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu Asp 


Asp 




610 








615 







250 






255 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 










270 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 








285 




Arg 


lie 


Tyr Lys 


He 


Leu Glu Leu 






JUU 






Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 










320 


TVit* 
x Hi 


He 


Trp Leu 


Phe 


Gly Pro Ala 




■sin 






335 


Glu 




Tl a ft] a 


His 


Thr Val Pro 


■3 AC 








350 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 




Trp 


olU 


biu \jiy 


Lys 


Met Thr Ala 




Ton 






xxe 


Leu 


laxy vjiy 


Ser 


Lys Val Arg 










400 


AXa 


Gxn 


xxe Asp 


Pro 


Thr Pro Val 








415 


Cys 


a j. a 


Val He 


Asp 


Gly Asn Ser 


O C 








430 


Leu 


Gin 




Met 


Phe Lys Phe 






445 




Sen 


Phe 


Gly Lys 


Val 


Thr Lys Gin 






460 






Ala 


jjys 


.rt fc> VJ iliD 


Val 


Val Glu Val 




475 




480 


Gly 


Gly 


Ala Lys 


Lys 


Arg Pro Ala 


490 






495 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 


505 








510 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 








525 




His 


Val 


Gly Met 


Asn 


Leu Met Leu 






540 






Met 


Asn 


Gin Asn 


Ser Asn lie Cys 






555 




560 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser Glu 




570 




575 


Lys 


Ala 


Tyr Gin 


Lys 


Leu Cys Tyr 


585 








590 


Pro 


Asp 


Ala Cys 


Thr Ala Cys Asp 






605 




Cys 


He 


Phe Glu 


Gin 






620 







<210> 202 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 451 GCC 



<400> 202 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
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Ser 


Asn 


Ser 


Arg 


Ser Gin He Lys 






35 


40 


lie 


Met 


Ser 


Leu 


Thr Lys Thr Ala 




50 






55 


Pro 


Val 


Glu 


Asp 


He Ser Ser Asn 


65 






70 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 








85 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 






100 




Ttir 


Thr 


Glv 


Lvs 


Thr Asn He Ala 






115 


120 


Phe 


Tvr 


Glv 


Cys 


Val Asn Trp Thr 




X J w 






135 


L Y 3 


Val 


Asp 


Lys 


Met Val He Trp 


145 








150 


Lvs 


Val 


Val 


Glu 


Ser Ala Lys Ala 








165 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser Ser 






180 




lie 


Val 


Thr 


Ser 


Asn Thr Asn Met 






195 




200 


Thr 


Thr 


Phe 


Glu 


His Gin Gin Pro 




210 






215 


Glu 


Leu 


Ala 


Arcr 


Arg Leu Asp His 


225 








230 


Glu 


Val 


Lvs 


Asp 


Phe Phe Arg Trp 








245 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 








260 




Pro 


Ser 


Asp 


Ala 


Asp He Ser Glu 






275 




280 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 




290 






295 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg 


305 








310 


Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg 






325 


Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys 








340 




Ser 


Gin 


Pro 


Val 


Ser Val Val Lys 






355 




360 


lie 


His 


His 


He 


Met Gly Lys Val 




370 






375 


Leu 


Val 


Asn 


Val 


Asp Leu Asp Asp 


385 








390 



Ala Ala 


Leu 


Asp Asn Ala Gly Lys 






45 




Pro Asp 


Tyr 


Leu Val Gly Gin Gin 


60 




Arg He 


Tyr 


Lys He Leu Glu 


Leu 


75 




80 


Ala Ser 


Val 


Phe Leu Gly Trp Ala 


90 




95 




Thr He 


Trp 


Leu Phe Gly Pro Ala 


105 


110 




Glu Ala 


He 


Ala His Thr Val 


Pro 






125 




Asn Glu 


Asn 


Phe Pro Phe Asn Asp 






140 




Trp Glu 


Glu 


Gly Lys Met Thr 


Ala 


155 




160 


He Leu 


Gly 


Gly Ser Lys Val 


Arg 


170 


175 




Ala Gin 


He 


Asp Pro Thr Pro 


Val 


185 




190 




Cys Ala 


Val 


He Asp Gly Asn 


Ser 




205 




Leu Gin 


Asp 


Arg Met Phe Lys 


Phe 




220 




Asp Phe 


Gly 


Lys Val Thr Lys 


Gin 


235 




240 


Ala Lys 


Asp 


His Val Val Glu 


Val 


250 




255 


Ala 


Gly Gly 


Ala 


Lys Lys Arg Pro 


265 




270 


Val 


Pro Lys 


Arg 


Val Arg Glu Ser 




285 




Glu Ala 


Ser 


He Asn Tyr Ala Asp 






300 




His Val 


Gly 


Met Asn Leu Met 


Leu 




315 




320 


Met Asn 


Gin 


Asn Ser Asn He 


Cys 


330 




335 




Leu Glu 


Cys 


Phe Pro Val Ser 


Glu 


345 


350 




Lys Ala 


Tyr 


Gin Lys Leu Cys 


Tyr 




365 




Pro Asp 


Ala 


Cys Thr Ala Cys 


Asp 




380 




Cys He 


Phe 


Glu Gin 




395 







<210> 203 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 451 GCC 

<400> 203 , m 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 


40 




Glu 


Gin 


Ala Pro 


Leu Thr Val Ala 


Glu 




50 




55 




Thr 


Glu 


Tro Atcj 


Arg Val Ser Lys 


Ala 


65 






70 




Gin 


Phe 


Glu Lys 


Gly Glu Ser Tyr 
85 


Phe 


Thr 


Thr 


Gly Val 


Lys Ser Met Val 


Leu 






100 


105 


Arg 


Glu 


T.vrc; T.ovi 


He Gin Arg He 


Tvr 




1 1 C 
113 


120 




P3TO 


Asn 


x x r iic 


Ala. Val Thr Lvs 


Thr 






135 




Asn 


Lys 


Val v dx 


2i er-k Glu fVs Tvr 


He 








i cn 

19w 




XXIX 


Gin 


Pro Glu 


Leu Gin Tro Ala 


Tro 








165 




Sex 


Ala 


Cys Leu 


Asn Leu Thr Glu 


Arcr 






lOU 




IBS 


Lieu 


1I1X 


His Val 

HID VOX 


Cfa-j- Gin Thr Gin. 

wCJL UAH Alu v*" 


Glu 








200 




Pro 


Asn 


Ser Asp 


Ala Pro Val He 


Arg 








215 




Met 


Glu 


Leu Val 


Gly Trp Leu Val 


Asp 








230 




Gl n 


Tim 


lie Gin 


Glu Asp Gin Ala 


Ser 






245 




Ser 


Asn 


Ser Arg 


Ser Gin He Lys 


Ala 






260 




265 


Tl e 
lie 


Met 




Thr Iivs Thr Ala 


Pro 








280 




_ 

xrxTO 


Val 


GTn Ann 


Tie Ser Ser Asn 


Ara 




290 




295 




As 11 


Glv 


Tvr Aso 


Pro Gin Tyr Ala 


Ala 


305 






310 




Thr 


Lvs 


Lys Phe 


Gly Lys Arg Asn 


Thr 








325 




Thr 


Thr 


Gly Lys 


Thr Asn He Ala 


Glu 






3-40 




345 


Phe 


Tvrr 


Gly Cys 


Val Asn Trp Thr 


Asn 






355 


360 




cys 


Val 


Asp Lys 


Met Val He Tro 


Tro 


•370 




375 




Lys 


Val 


Val Glu 


Ser Ala Lys Ala 


He 


365 






390 




Val 


Asp 


Gin Lys 


Cys Lys Ser Ser 


Ala 








405 




lie 


Val 


Thr Ser 


Asn Thr Asn Met 


Cys 






420 




425 


Thr 


Thr 


Phe Glu 


His Gin Gin Pro 


Leu 






435 


440 




Glu 


Leu 


Ala Arg 


Arg Leu Asp His 


Asp 




450 




455 




Glu 


Val 


Lys Asp 


Phe Phe Arg Trp 


Ala 


465 






470 




Glu 


His 


Glu Phe 


Tyr Val Lys Lys 


Gly 








485 




Pro 


Ser 


Asp Ala 


Asp He Ser Glu 


Pro 






500 


505 


Ala 


Gin 


Pro Ser 


Thr Ser Asp Ala 


Glu 






515 


520 
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45 




Lvs 


Leu Gin 


Arg 


Asp Phe Leu 




60 






Pro 


Glu Ala 


Leu 


Phe Phe Val 




75 




80 


His 


Met His 


Val 


Leu Val Glu 


90 






95 


Glv 


Arg Phe 


Leu 


Ser Gin He 








110 


Ara 


Gly He 


Glu 


Pro Thr Leu 






125 




Ara 


Asn Gly 


Ala 


Glv Glv Gly 




140 






Pro 


Asn Tyr 


Leu 


Leu Pro Lys 








160 


Thr 


Ann Mef 


Glu 


Gin Tvr Leu 


170 






175 


T,VR 


Arg Leu 


Val 


Ala Gin His 






190 


Gin 


Asn Lys 


Glu 


Asn Gin Asn 




205 




Ser 


Lys Thr 


Ser 


Ala Arg Tyr 




220 






Lvs 


Gly He 


Thr 


Ser Glu Lys 


235 




240 


Tvr 


He Ser 


Phe 


Asn Ala Ala 


250 






255 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 






270 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 






285 




He 


Tyr Lys 


He 


Leu Glu Leu 




300 






Ser 


Val Phe 


Leu 


Gly Trp Ala 




315 




320 


He 


Trp Leu 


Phe 


Gly Pro Ala 


330 




335 


Ala 


He Ala 


His 


Thr Val Pro 








350 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 






365 




Glu 


Glu Gly 


Lvs 


Met Thr Ala 




380 






Leu 


Gly Gly 


Ser 


Lys Val Arg 




395 




400 


Gin 


He Asp 


Pro 


Thr Pro Val 


410 




415 


Ala 


Val He 


Asp 


Gly Asn Ser 








430 


Gin 


Asp Arg 


Met 


Phe Lys Phe 




445 




Phe 


Gly Lys 


Val 


Thr Lys Gin 




460 






Lys 


Asp His 


Val 


Val Glu Val 


475 




480 


Gly 


Ala Lys 


Lys 


Arg Pro Ala 


490 






495 


Lys 


Arg Val 


Arg 


Glu Ser Val 








510 


Ala 


Ser He 


Asn 


Tyr Ala Asp 






525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 204 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 204 



Met 


Glu 


Leu 


Val Gly Trp 


T All 

lieu 


vai 


1 






5 






Gin 


Trp 


lie 


Gin Glu Asp 


Gin 


Ala 






20 






Ser 


Asn 


Ser 


Arg Ser Gin 


ixe 


Lys 






35 




40 


lie 


Met 


Ser 


Leu Thr Lys 


Thr 


Ala 




50 






55 




Pro 


val 


Glu 


Asp Xle Ser 


OCi 


Asn 


65 






*7 ft 

/u 






Asn 


Gly 


Tyr 


Asp Pro Gin 


Tyr 


Ala 








85 






Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 








100 






Thr 


Thr 


Gly 


Lys Thr Asn 


He 


Ala 






115 




120 


Phe 


Tyr 


Gly 


Cys Val Asn 


Trp 


Thr 




130 






135 




Cys 


Val 


Asp 


Lys Met Val 


He 


Trp 


145 






150 






Lys 


Val 


Val 


Glu Ser Ala 


Lys 


Ala 






165 






Val 


Asp 


Gin 


Lys Cys Lys 


Ser 


Ser 








180 






lie 


Val 


Thr 


Ser Asn Thr 


Asn 


Met 






195 






200 


Thr 


Thr 


Phe 


Glu His Gin 


Gin 


Pro 




210 






215 




Glu 


Leu 


Ala 


Arg Arg Leu 


Asp 


His 


225 






230 






Glu 


Val 


Lys 


Asp Phe Phe 


Arg 


Trp 








245 






Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 








260 






Pro 


Ser 


Asp 


Ala Asp lie 


Ser 


Glu 






275 






280 


Ala 


Gin 


Pro 


Ser Thr Ser 


Asp 


Ala 




290 






295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 






310 







<210> 205 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



-243- 



451 


GCC 






Asp 


Lys Gly He Thr 


Ser Glu Lys 




10 




15 


Ser 


Tyr He Ser 


Phe 


Asn Ala Ala 


25 




30 


Ala 


Ala Leu Asp 


Asn 


Ala Gly Lys 






45 




Pro 


Asp Tyr Leu 


Val 


Gly Gin Gin 




60 






Arg 


He Tyr Lys 


He 


Leu Glu Leu 




75 




80 


Ala 


Ser Val Phe 


Leu 


Gly Trp Ala 




90 




95 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 


105 




110 


Glu 


Ala He Ala 


His 


Thr Val Pro 






125 




Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




140 






Trp 


Glu Glu Gly Lys 


Met Thr Ala 


155 




160 


He 


Leu Gly Gly Ser 


Lys Val Arg 




170 




175 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 


185 




190 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 




205 




Leu 


Gin Asp Arg Met 


Phe Lys Phe 




220 






Asp 


Phe Gly Lys Val 


Thr Lys Gin 




235 




240 


Ala 


Lys Asp His 


Val 


Val Glu Val 




250 




255 


Gly 


Gly Ala Lys 


Lys 


Arg Pro Ala 


265 






270 


Pro 


Lys Arg Val Arg 


Glu Ser Val 






285 




Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 



300 



<220> 

<223> Mutant rep protein: rep78 460 GCG 
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<400> 205 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 * 105 110 

Arq Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu . Pro Thr Leu 

115 12 0 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly , 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155. 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 - 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 * 330 . 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Ala Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 
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Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


lie 


His 


His He 






595 


Leu 


Val 


Asn Val 




610 




<210> 206 


<211> 397 . 


<212> PRT 



485 490 495 

Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Lvs Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 ~ 555 560 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 

Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 605 
Asp Leu Asp Asp Cys He Phe Glu Gin 
615 620 



<220> 

<223> Mutant rep protein: rep52 460 GCG 
<400> 206 

»i Tfjal r.lv Tm T.rii Val Asp 

10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asil Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
220 

His Asp Phe Gly Ala Val Thr Lys Gin 
235 240 
Trp Ala Lys Asp His Val Val Glu Val 
250 255 



Met Glu 


Leu Val 


Gly 


Trp 


Leu 


1 




5 






Gin Trp 


He Gin 


Glu 


Asp 


Gin 


20 








Ser Asn 


Ser Arg 


Ser 


Gin 


He 




35 








He Met 


Ser Leu 


Thr 


Lys 


Thr 


50 








55 


Pro Val 


Glu Asp 


He 


Ser 


Ser 


65 




70 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 




85 






Thr Lys 


Lys Phe 


Gly 


Lys 


Arg 


100 








Thr Thr 


Gly Lys 


Thr 


Asn 


He 




115 








Phe Tyr 


Gly Cys 


Val 


Asn 


Trp 


130 








135 


Cys Val 


Asp Lys 


Met 


Val 


He 


145 






150 




Lys Val 


Val Glu 


Ser 


Ala 


Lys 




165 






Val Asp 


Gin Lys 


Cys 


Lys 


Ser 


180 








He Val 


Thr Ser 


Asn 


Thr 


Asn 




195 








Thr Thr 


Phe Glu 


His 


Gin 


Gin 


210 








215 


Glu Leu 


Thr Arg 


Arg 


Leu 


Asp 


225 






230 




Glu Val 


Lys Asp 


Phe 


Phe 


Arg 






245 






Glu His 


Glu Phe 


Tyr 


Val 


Lys 
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260 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






275 


280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 




290 




295 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


305 






310 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






340 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 






355 


360 


lie 


His 


His He Met 


Gly Lys Val 




370 




375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


385 






390 



<210> 207 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



265 270 
Pro Lys Arg Val Arg Glu Ser Val 
285 

Glu Ala Ser He Asn Tyr Ala Asp 
300 

His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 * 350 

Lys Ala Tyr Gin Lys Leu Cys Tyr 
365 

Pro Asp Ala Cys Thr Ala Cys Asp 
380 

Cys He Phe Glu Gin 
395 



<220> 

<223> Mutant rep protein: rep68 460 GCG 



<400> 207 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val He Lys Val Pro Ser Asp Leu Asp 


1 






5 






10 15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn Trp Val Ala Glu 








20 






25 30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp Leu Asn Leu He 




35 










40 45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin Arg Asp Phe Leu 




50 










55 


60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala Leu Phe Phe Val 


65 




70 




75 80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His Val Leu Val Glu 










85 






90 95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe Leu Ser Gin He 






100 








105 ~ HO 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He Glu Pro Thr Leu 




115 










120 125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 


140 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro Asn Tyr Leu Leu Pro Lys 


145 










150 




155 160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr Asn Met Glu Gin Tyr Leu 










165 




170 175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu Val Ala Gin His 








180 








185 190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys Glu Asn Gin Asn 






195 










200 205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser Lys Thr Ser Ala Arg Tyr 




210 








215 


220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


lieu 


Val Asp Lys Gly He Thr Ser Glu Lys 


225 










230 




235 240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr lie Ser Phe Asn Ala Ala 










245 




250 255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 



260 265 270 
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Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 285 
He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

295 300 
Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
310 315 320 

Glv Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 335 

Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

360 365 
Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

375 380 
Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
390 395 400 

Cvs Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
4b5 410 415 

Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Arg Leu Asp His Asp Phe Gly Ala Val Thr Lys Gin 

455 460 
Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 47S 480 

Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
485 490 495 

Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Gly His Ser Leu 
535 



<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 460 GCG 
<400> 208 

val Glv Trn Leu Val Asp 

10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Glr 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Als 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pre 
120 125 



He 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 




<210> 208 


<211> 312 


<212> PRT 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 








100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 
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130 










135 




Cys Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


145 








150 






Lys Val 


Val 


Glu 


Ser Ala 


Lys 


Ala 






165 








Val Asp 


Gin 


Lys 


Cys Lys 


Ser 


Ser 






180 










lie Val 


Thr 


Ser Asn Thr 


Asn 


Met 




195 










200 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


210 










215 




Glu Leu 


Thr 


Arg Arg Leu 


Asp 


His 


225 








230 






Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


290 










295 




Arg Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 








310 






<210> 209 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 209 












Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 






20 








Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 








Arg Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 










135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


210 








215 





-248- 

140 



Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 






175 




Ala 


Gin He Asn 


Pro 


Thr 


Pro 


Val 


185 




190 






Cys 


Ala Val He 


Asp 


Gly 


Asn 


Ser 






205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Ala 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




300 










462 


GCC . 










He 


Lys Val Pro 


Ser 


Asp 


Leu 


Asp 




10 






15 




Ser 


Phe Val Asn 


Trp 


Val 


Ala 


Glu 


25 






30 






Ser 


Asp Met Asp 


Leu 


Asn 


Leu 


He 






45 








Glu 


Lys Leu Gin 


Arg 


Asp 


Phe 


Leu 




60 










Ala 


Pro Glu Ala 


Leu 


Phe 


Phe 


Val 




75 








80 


Phe 


His Met His 


Val 


Leu 


Val 


Glu 




90 






95 




Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


He 


105 




110 






Tyr 


Arg Gly He 


Glu 


Pro 


Thr 


Leu 




125 








Thr 


Arg Asn Gly 


Ala 


Gly 


Gly 


Gly 




140 










He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Trp 


Thr Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 






175 




Arg 


Lys Arg Leu 


Val 


Ala 


Gin 


His 


185 






190 






Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 




205 








Arg 


Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 


220 
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Met 


Glu 


Leu Val Gly 


Trp Leu Val 


225 






230 


Gin 


Ttd 


He Gin Glu 


Asp Gin Ala 




245 




Ser 


Asn 


Ser Arg Ser 


Gin He Lys 






260 




T"l p» 

lie 




Cp>- Leu Thr 


Lys Thr Ala 








280 


Pro 


Val 


V3XU AS^J X1C 


Ser Ser Asn 








295 


As n 






Gin Tyr Ala 


THE 




310 


1 XIX 


i»yB 


Lys Phe Gly 


Lys Arg Asn 




325 






inr 


f2l v TiVR Thr 
uiy jjy o -i- 


Asn He Ala 






340 




Phe 




Gly Cys Val 


Asn Trp Thr 




355 


360 


cys 


Val 
v ai 




Val He Trp 






375 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala 


JOS 






390 


Val 




Gin Lys Cys 


Lys Ser Ser 






405 




lie 


Val 


TTtt* Spt Asn 

X XXJL W -i. null 


Thr Asn Met 






420 








fllC ili£> 


Gin Gin Pzro 








440 


Glu 


Leu 


Thr Arrcr Axct 


Leu Asp His 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


465 




470 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys 






485 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






500 




Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


530 




535 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 


545 




550 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






565 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 






580 




lie 


His 


His He Met 


Gly Lys Val 






595 


600 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 




610 




615 



<210> 210 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 210 

Met Glu Leu Val Gly Trp Leu Val 



Asp Lys 


Gly He Thr Ser 


Glu 


Lys 




235 




240 


Ser Tyr 


He Ser Phe Asn 


Ala 


Ala 


250 




255 




Ala Ala 


Leu Asp Asn Ala 


Gly Lys 


265 


270 






Pro Asp 


Tyr Leu Val Gly 


Gin Gin 




285 






Arg He 


Tyr Lys He Leu 


Glu 


Leu 




300 






Ala Ser 


Val Phe Leu Gly 


Trp Ala 




315 




320 


Thr He 


Trp Leu Phe Gly 


Pro 


Ala 


330 


335 




Glu Ala 


He Ala His Thr 


Val 


Pro 


345 


350 






Asn Glu 


Asn Phe Pro Phe 


Asn Asp 




3 65 






Trp Glu 


Glu Gly Lys Met 


Thr 


Ala 




380 






He Leu 


Gly Gly Ser Lys 


Val 


Arg 




395 




400 


Ala Gin 


He Asp Pro Thr 


Pro 


Val 


410 


415 




Cys Ala 


Val He Asp Gly 


Asn 


Ser 


425 


430 






Leu Gin 


Asp Arg Met Phe 


Lys 


Phe 




445 






Asp Phe 


Gly Lys Val Ala 


Lys 


Gin 


460 






Ala Lys 


Asp His Val Val 


Glu Val 


475 




480 


Gly Gly 


Ala Lys Lys Arg 


Pro 


Ala 


490 




495 




Pro Lys 


Arg Val Arg Glu 


Ser 


Val 


505 


510 






Glu Ala 


Ser He Asn Tyr 


Ala Asp 




525 






His Val 


Gly Met Asn Leu 


Met 


Leu 




540 






Met Asn 


Gin Asn Ser Asn 


He 


Cys 




555 




560 


Leu Glu 


Cys Phe Pro Val 


Ser 


Glu 


570 


575 




Lys Ala 


Tyr Gin Lys Leu 


Cys 


Tyr 


585 


590 






Pro Asp 


Ala Cys Thr Ala 


Cys Asp 


605 






Cys He 


Phe Glu Gin 







620 



4 62 GCC 

Asp Lys Gly He Thr Ser Glu Lys 
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15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

^50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 . 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

£ro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 ' 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 " 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 211 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 462 GCC 
<400> 211 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu His 


Leu 


Pro Gly lie 






20 


Lys Glu 


Trp 


Glu Leu Pro 


35 




Glu Gin 


Ala 


Pro Leu Tnr 


50 




Arg Arg vax 


Thr Glu 


Trp 


65 




70 


Gin Phe 


Glu 


Lys Gly Glu 






85 


Thr Thr 


Gly 


Val Lys Ser 




100 


Arg Glu 


Lys 


a* _ +Y" ^ mam. M 

Leu. He Gin 


115 




Pro Asn 


Trp 


Phe Ala Val 


130 




. 

Val Asp Glu 


Asn Lys 


Val 


145 




150 


Thr Gin 


Pro 


Glu Leu Gin 






165 


Ser Ala 


Cys 


Leu Asn Leu 




180 


Leu Thr 


His 


Val Ser Gin 




195 




Pro Asn 


Ser 


Asp Ala Pro 


210 






Met Glu 


Leu 


va± oxy x rp 


225 




230 


Gin Trp 


He 


Gin Glu Asp 




245 


Ser Asn 


Ser 


Arg Ser Gin 






260 


lie Met 


Ser 


Leu Thr Lys 




275 




Pro Val 


Glu 


Asp He Ser 


290 






Asn Gly 


Tyr 


Asp Fro vs±n 


305 




310 


Thr Lys 


Lys 


Phe Gly Lys 




325 


Thr Thr 


Gly 


Lys Thr Asn 






340 


rile iyr 


uiy 


r^ircj 

uya vax noii 




355 




Cys Val 


Asp 


Lys Met Val 


370 






Lys Val 


Val 


Glu Ser Ala 


385 




390 


Val Asp 


Gin 


Lys Cys Lys 




405 


He Val 


Thr 


Ser Asn Thr 






420 


Thr Thr 


Phe 


Glu His Gin 




435 




Glu Leu 


Thr 


Arg Arg Leu 


450 






Glu Val 


Lys 


Asp Phe Phe 


465 




470 


Glu His 


Glu 


Phe Tyr Val 






485 


Pro Ser 


Asp 


Ala Asp He 



-251- 

Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Pro Asp Ser Asp Met Asp Leu Asn Leu He 

40 45 
Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
55 " 60 

Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 
Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 ^ 125 

Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
135 140 

Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
* 155 160 

Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Thr Glu Arg Lys Arg Leu Val Ala Gin His 

185 190 
Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

200 205 
Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
215 220 

Leu Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 285 
Ser Asn Arg He Tyr Lys He Leu Glu Leu 
295 300 

Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
He Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

360 365 
He Trp Trp Glu Glu Gly Lys Met Thr Ala 
375 380 

Lys Ala He Leu Gly Gly Ser Lys Val Arg 
395 400 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Asp His Asp Phe Gly Lys Val Ala Lys Gin 
455 460 

Arg Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Lys Gly Gly Ala Lys Lys' Arg PrO Ala 
490 495 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ ' 535 

<210> 212 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 462 GCC 
<400> 212 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 SO 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 " 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

r80 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 213 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



WO 03/018820 PCT/IB02/04087 



-253- 



<220> 

<223> Mutant rep protein: rep 78 462 ATA 
<400> 213 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 * 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 * 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ~ 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 * 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 " 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val He Lys Gin 
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450 






455 




Glu 


Val 


Lys Asp 


Pile Pxie Arg 


Trp 


465 








4 /U 




Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 










485 




Pro 


Ser 


Asp 


Ala 


Asp He Ser 


Glu 








500 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg 


530 






535 




Phe 


Pro 


Cys 


Arg 


Gin Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys 








580 






He 


His 


His 


He 


Met Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn Val 


Asp Leu Asp 


Asp 




610 






615 





<210> 214 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 214 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 



225 230 
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4bU 










Ala 


Lys 


Asp 




VclX 


V Ql 


Glu 


Val 






475 










a d n 
4oU 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


vai 


Arg 


IslU 


ber 


vai 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


i Y r 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


cys 












605 








Cys 


lie 


TjVip 


Glu 


Gin 












620 










462 


ATA 














Asp 


Lys 


Glv 


He 


Thr 


Ser 


mu 


Lys 


10 










lb 




Ser 


Tvr 


He 


Ser 


Pne 


Asn 


A1.3L. 


III a 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 






T,ve 








A C 

43 








Pro 


Asd 


Tvr 


Leu 


vai 


Gly 




m n 








60 










Arg 


He 


Tvr 


Lys 


lie 


Leu 


ulli 


ucu 




75 










r n 


Ala 


Ser 


Val 


rile 


Leu 


m v 

uiy 


xrp 


Ala 




90 










95 




Thr 


Tl a, 

j.xe 


xrp 


Leu 


irne 




Pro 




105 








110 






Glu 


Ala 


He 


Til a* 

Ala 




ITU t- 


vaJL 


Pro 
2r X 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 






175 


Val 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


He 


Lys 


Gin 




235 










240 
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urJL u. 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys Asp His Val 


Val Glu 


Val 






245 








250 


255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg Pro 


Ala 








260 








265 


270 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu Ser 


Val 






275 










280 


285 






Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu Ala Ser He Asn 


Tyr Ala Asp 




290 










295 




300 






Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser Arg 


His Val Gly Met Asn 


Leu Met 


Leu 


305 








310 






315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn Ser 


Asn He 


Cys 






325 










335 




Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


T»en Glu Cvs Phe Pro 


Val Ser 


Glu 








340 










*a x c 


350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


T.\r*z Ala TS/r* Gl n T,vs 


Leu Cys 


Tyr 






355 










360 


365 






lie 


His 


His 


He Met Gly Lys Val 


Pro Ast3 Ala Cvs Thr 


Ala Cys Asp 




370 










375 




3 fin 

j> o \J 






Leu 


Val 


Asn 


Val Asp Leu Asp Asp 


rWra Tie "P"h <=k Gill Gin 
Lya lie .it lie uiu vjxu 






385 










390 












<210> 215 


















<211> 536 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant rep protein: rep68 








<400> 215 


















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


Tie Lvs Val Pro Ser 


Asp Leu Asp 


1 






5 










15 




Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


car* Ph? Val Asn Tro 


Val Ala Glu 








20 










30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


c^-y- a«id Met Asn Leu 


Asn Leu 




35 










40 


45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


rj"j *t T.v? Leu Gin Aro 


Asp Phe 


Leu 




50 










55' 




60 




Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu 


Phe Phe 


65 






70 






75 


Leu Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val 


Glu 








85 








90 


95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu 


Ser Gin 






100 








105 


110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu 


Pro Thr 


Leu 




115 










120 


125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 




140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu 


Leu Pro 


Lys 


145 






150 






155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met Glu 


Gin Tyr 


Leu 










165 






170 


175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu Val 


Ala Gin 






1B0 










185 


190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys Glu 


Asn Gin Asn 






195 










200 


205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr Ser 


Ala Arg Tyr 




210 








215 




220 


Ser Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr 


Lys 


225 








230 






235 


Asn Ala 


240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe 


Ala 
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245 








Ser 


Asn 


Ser Arg Ser 


Gin He 


Lys 


Ala 






260 






265 


He 


Met 


Ser Leu Thr 


Lys Thr 


Ala 


Pro 






275 


280 




Pro 


Val 


Glu Asp lie 


Ser Ser 


Asn 


Arg 




290 




295 






Asn 


Gly 


Tyr Asp Pro 


Gin Tyr 


Ala 


Ala 


305 






310 




Thr 


Thr 


Lys 


Lys Phe Gly 


Lys Arg 


Asn 




325 








Thr 


Thr 


Gly Lys Thr 


Asn He 


Ala 


Glu 






340 






345 


Phe 


Tyr 


Gly Cys Val 


Asn Trp 


Thr 


Asn 




355 




360 




Cys 


Val 


Asp Lys Met 


Val He 


Trp 


Trp 


370 




375 






Lys 


Val 


Val Glu Ser 


Ala Lys 


Ala 


He 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys Ser 


Ser 


Ala 




405 








He 


Val 


Thr Ser Asn 


Thr Asn 


Met 


Cys 






420 






425 


Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 


Leu 






435 




440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


Ala 


465 




470 






Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 


Gly 






485 








Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 






515 




520 




Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 




530 




535 







<210> 216 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 462 



<400> 216 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 






Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 




100 










105 
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255 


Aid 


Leu Asp 


nail nla VjXy U jr a 






Z / U 


ASp 


Tyr Leu 


Val uly vJiil ulu 






lie 


Tyr Lys 


X-LC UCU UlU UCli 




300 




Ser 


Val trim 


ucu vjiy up nxa 




315 




He 


Trp Leu 


Dhp filv Drn Ma 
-lie uiy rio AXa 


330 




335 


Ala 


lie Aid 


xx A e TVir* Val Prn 
X115 1 Hi v d J. r iu 






350 


Glu 


Asn Phe 


irro rue ASH Asp 






365 


bill 


biU bly 


T.v« M*»t- tVit* Ala 




380 




Leu 


Gly Gly 


Ser Lys Val Arg 




395 


400 


Gin 


He Asp 


Pro Thr Pro Val 


410 


415 


Ala 


Val He 


Asp Gly Asn Ser 






430 


Gin 


Asp Arg 


Met Phe Lys Phe 




445 


Phe 


Gly Lys 


Val He Lys Gin 




460 




Lys 


Asp His 


Val Val Glu Val 


475 • 


480 


Gly 


Ala Lys 


Lys Arg Pro Ala 


490 




495 


Lys 


Arg Val 


Arg Glu Ser Val 




510 


Ala 


Ser He 


Asn Tyr Ala Asp 



525 



ATA 



Lys 


Gly 


He 


Thr Ser Glu Lys 


10 




15 


Tyr 


He 


Ser 


Phe Asn Ala Ala 






30 


Ala 


Leu Asp 


Asn Ala Gly Lys 








45 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






60 




He 


Tyr Lys 


He Leu Glu Leu 




75 




B0 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


90 






95 


He 


Trp 


Leu 


Phe Gly Pro Ala 



110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 




130 










135 




Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


145 










150 






Lys 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 










230 






Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 










245 








Glu 


His 


Glu Phe Tyr Val Lys Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly His Ser Leu 


305 










310 






<210> 217 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep7B 


<400> 217 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro. 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp' 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 



-257- 



Glu Ala 


He Ala 


His 


Thr 


Val Pro 






125 






Asn Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




140 








Trp Glu 


Glu Gly 


Lys 


Met 


Thr Ala 


155 






160 


He Leu 


Gly Gly 


Ser Lys Val Arg 


170 








175 


Ala Gin 


He Asp 


Pro 


Thr 


Pro Val 


185 






190 




Cys Ala 


Val He 


Asp 


Gly Asn Ser 




205 






Leu Gin 


Asp Arg 


Met 


Phe 


Lys Phe 




220 








Asp Phe 


Gly Lys 


Val 


He 


Lys Gin 


235 






240 


Ala Lys 


Asp His 


Val 


Val 


Glu Val 


250 








255 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 


265 






270 




Pro Lys 


Arg Val 


Arg 


Glu 


Ser Val 






285 






Glu Ala 


Ser He 


Asn Tyr Ala Asp 




300 








484 GCC 










He Lys 


Val Pro 


Ser Asp 


Leu Asp 


10 








15 


Ser Phe 


Val Asn 


Trp 


Val 


Ala Glu 


25 






30 




Ser Asp 


Met Asp 


Leu 


Asn 


Leu He 




45 






Glu Lys 


Leu Gin 


Arg Asp 


Phe Leu 


60 








Ala Pro 


Glu Ala 


Leu 


Phe 


Phe Val 




75 






80 


Phe His 


Met His 


Val 


Leu 


Val Glu 


90 








95 


Leu Gly 


Arg Phe 


Leu 


Ser 


Gin He 


105 






110 




Tyr Arg 


Gly He 


Glu 


Pro 


Thr Leu 






125 






Thr Arg 


Asn Gly 


Ala Gly Gly Gly 




140 








He Pro 


Asn Tyr 


Leu 


Leu 


Pro Lys 




155 






160 


Trp Thr 


Asn Met 


Glu Gin Tyr Leu 


170 








175 


Arg Lys 


Arg Leu 


Val 


Ala 


Gin His 


185 






190 




Glu Gin 


Asn Lys 


Glu 


Asn 


Gin Asn 
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195 




200 


Pro 


Asn 


Ser 


Asp Ala Pro vai 


lie 




210 




215 




Met 


Glu 


Leu 


Val Gly Trp Leu 


val 


225 






230 




Gin Trp 


lie 


Gin Glu Asp Gin 


Ala 








245 




Ser 


Asn 


Ser 


Arg Ser Gin He 


Lys 








260 




lie 


Met 


Ser 


Leu Thr Lys Thr 


Ala 






275 




280 


Pro 


Val 


Glu 


Asp He Ser Ser 


Asn 




290 




295 




Asn Gly 


Tyr 


Asp Pro Gin Tyr 


Ala 


305 






310 




Thr 


Lys 


Lys 


Phe Gly Lys Arg 


Asn 








325 




Thr 


Thr 


Gly 


Lys Thr Asn He 


Ala 








340 




Phe 


Tyr 


Gly 


Cys Val Asn Trp 


Thr 






355 




360 


Cys Val 


Asp 


Lys Met Val He 


Trp 




370 




375 




Lys Val 


Val 


Glu Ser Ala Lys 


Ala 


385 






390 




Val Asp 


Gin 


Lys Cys Lys Ser 


Ser 








405 




He 


Val 


Thr 


Ser Asn Thr Asn 


Met 








420 




Thr 


Thr 


Phe 


Glu His Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 




450 




455 




Glu 


Val 


Lys 


Asp Phe Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu 


Ala Tyr Val Lys 


Lys 








485 




Pro 


Ser 


Asp 


Ala Asp He Ser 


Glu 








S'OO 




Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 






515 




520 


Arg Tyr 


Gin 


Asn Lys Cys Ser 


Arg 




530 




535 




Phe 


Pro 


Cys 


Arg Gin Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 








565 




Ser 


Gin 


Pro 


Val Ser Val Val 


Lys 








580 




He 


His 


His 


He Met Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn 


Val Asp Leu Asp 


Asp 




610 




615 





<210> 218 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



205 



Arg 


Ser 


Lys Thr Ser 


Ala 


Arg Tyr 






220 






Asp 


Lys 


Gly He Thr Ser 


Glu Lys 




235 




240 


Ser 


Tyr 


He Ser Phe Asn 


Ala Ala 




250 






255 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 


265 






270 




Pro 


Asp 


Tyr Leu Val 


Gly 


Gin Gin 






285 






Arg 


He 


Tyr Lys He 


Leu 


Glu Leu 






300 






Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 






315 




320 


Thr 


He 


Trp Leu Phe Gly 


Pro Ala 




330 






335 


Glu 


Ala 


He Ala His 


Thr 


Val Pro 


345 






350 




Asn 


Glu 


Asn Phe Pro 


Phe 


Asn Asp 






365 






Trp 


Glu 


Glu Gly Lys Met 


Thr Ala 






380 






He 


Leu 


Gly Gly Ser Lys 


Val Arg 






395 




400 


Ala 


Gin 


He Asp Pro Thr 


Pro Val 




410 






415 


Cys 


Ala 


Val He Asp Gly 


Asn Ser 


425 






430 




Leu 


Gin 


Asp Arg Met 


Phe 


Lys Phe 






445 






Asp 


Phe 


Gly Lys Val Thr 


Lys Gin 




460 






Ala 


Lys 


Asp His Val 


Val 


Glu Val 




475 




480 


Gly 


Gly 


Ala Lys Lys 


Arg 


Pro Ala 


490 






495 


Pro 


Lys 


Arg Val Arg 


Glu 


Ser Val 


505 






510 




Glu 


Ala 


Ser He Asn 


Tyr 


Ala Asp 






525 






His 


Val 


Gly Met Asn 


Leu 


Met Leu 






540 






Met 


Asn 


Gin Asn Ser 


Asn 


He Cys 






555 




560 


Leu 


Glu 


Cys Phe Pro 


Val 


Ser Glu 




570 




575 


Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys Tyr 


585 




590 




Pro 


Asp 


Ala Cys Thr Ala 


Cys Asp 






605 






Cys 


He 


Phe Glu Gin 







620 



484 GCC 
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<400> 218 , 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
1 5 10 15 

• Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
20 " 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Glv Tyx Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ' 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 1S5 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tvx Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 219 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 484 GCC 



<400> 219 
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Thr 


Ala 


Gly 


Phe Tyr Glu He Val 
5 


1 
Glu 


His 


Leu 


Pro Gly He Ser Asp 








20 


Lys 


Glu 


Trp 


Glu Leu Pro Pro Asp 




35 


40 


Glu 


Gin 


Ala 


Pro Leu Thr Val Ala 




50 




55 


Thr 


Glu 


Trp 


Arg Arg Val Ser Lys 


65 






70 


Gill 


Phe 


Glu 


Lys Gly Glu Ser Tyr 








85 


Thr 


Thr 


Gly 


Val Lys Ser Met Val 






100 


Arn 


Glu 


Lvs 


Leu lie Gin Arg He 




115 


120 


Pro 


Asn 


Trn 


Phe Ala Val Thr Lys 




13 0 


135 


Asn 


Lvs 


Val 


Val Asp Glu Cys Tyr 


145 






150 


Thr 


Gin 


Pro 


Glu Leu Gin Trp Ala 








165 


Ser 


Ala 


Cys 


Leu Asn Leu Thr Glu 






180 


Leu 


Thr 


His 


Val Ser Gin Thr Gin 






195 


200 


Pro 


Asn 


Ser 


Asp Ala Pro Val He 




210 




215 


Met 


Glu 


Leu 


Val Gly Trp Leu Val 


225 






230 


Gin 


Trp 


He 


Gin Glu Asp Gin Ala 






245 


Ser 


Asn 


Ser 


Arg Ser Gin He Lys 








260 


lie 


Met 


Ser 


Leu Thr Lys Thr Ala 






275 


280 


Pro 


Val 


Glu 


Aap He Ser Ser Asn 




290 




295 


Asn 


Gly 


Tyr 


Asp Pro Gin Tyr Ala 


305 






310 


Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 








' 325 


Thr 


Thr 


Gly 


Lys Thr Asn He Ala 








340 


Phe 


Tyr 


Gly 


Cys Val Asn Trp Thr 






355 


360 


Cys 


Val 


Asp 


Lys Met Val He Trp 




370 




375 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 


385 






390 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 








405 


lie 


Val 


Thr 


Ser Asn Thr Asn Met 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


465 






470 


Glu 


His 


Glu 


Ala Tyr Val Lys Lys 



He 


Lys 


Val Pro 


Ser Asp Leu Asp 




10 




15 


Ser 


Phe 


Val Asn 


Trp Val Ala Glu 


25 






30 


Ser Asp 


Met Asp 


Leu Asn Leu He 








45 


Glu 


Lys 


Leu Gin 


Arg Asp Phe Leu 






60 




Ala 


Pro 


Glu Ala 


Leu Phe Phe Val 






75 


80 


Phe 


His 


Met His 


Val Leu Val Glu 




90 




95 


Leu Gly 


Arg Phe 


Leu Ser Gin He 


105 






110 


Tyr Arg 


Gly He 


Glu Pro Thr Leu 








125 


Thr Arg 


Asn Gly 


Ala Gly Gly Gly 






140 




He 


Pro 


Asn Tyr 


Leu Leu Pro Lys 






155 


160 


Trp 


Thr 


Asn Met 


Glu Gin Tyr Leu 


170 




175 


Arg 


Lys 


Arg Leu 


Val Ala Gin His 


185 






190 


Glu 


Gin 


Asn Lys 


Glu Asn Gin Asn 








205 


Arg 


Ser 


Lys Thr 


Ser Ala Arg Tyr 






220 




Asp 


Lys 


Gly He 


Thr Ser Glu Lys 


235 


240 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 




250 




255 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 






270 


Pro Asp 


Tyr Leu 


Val Gly Gin Gin 








285 


Arg 


He 


Tyr Lys 


He Leu Glu Leu 






300 




Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 






315 


320 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 




330 


335 


Glu Ala 


He Ala 


His Thr Val Pro 


345 






350 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 








365 


Trp 


Glu 


Glu Gly 


Lys Met Thr Ala 




380 




He 


Leu 


Gly Gly 


Ser Lys Val Arg 






395 


400 


Ala 


Gin 


He Asp 


Pro Thr Pro Val 




410 




415 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 


425 






430 


Leu 


Gin 


Asp Arg 


Met Phe Lys Phe 








445 


Asp 


Phe 


Gly Lys 


Val Thr Lys Gin 






460 




Ala 


Lys 


Asp His 


Val Val Glu Val 




475 


480 


Gly Gly 


Ala Lys 


Lys Arg Pro Ala 
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485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Aan Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 220 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 484 GCC 
<400> 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 * 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 " 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 * 170 175 

Val Aep Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 - 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 221 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 78 488 GCG 



<400> 221 












Thr 


Ala 


tsxy 


Phe 


Tyr 
5 


ulu 


Tip 
lie 


Vol 


1 
Glu 


His 


Leu 


Pro 


Giy 




_ 

ser 


- 

ASp 








20 










Lys 


Glu 


Trp 


GXU 


Leu 


n rn 
¥ XO 


riu 


Ben 




35 












Glu Gin 


Ala 


Pro 


Leu 


inr 


veil 


Hi a 
Ala 




50 










bo 




Thr 


Glu 


Trp 


Arg 


Arg 


vai 


Cat* 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Gill 


Coy 

Oct 


Tyr 










85 








Thr 


Thr 


Giy 


Val 


Lys 


oex 


wee 


Val 






100 










Arg 


Glu 


_ 

Lys 


Leu 


Tie 
lie 


Gin 




He 




115 










120 


Pro 


Asn 


Trp 


XT I ItS 


Ala 


Val 


Thr 


Lys 




130 








1J D 




Asn Lys 


vai 




ASp 


Glu 




Ay XT 


145 
















Thr 


Gin 


Pro 




Leu 


ran n 
oj.ii 


Hp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


e 


Thr 


Glu 






180 










Leu 


Thr 


tllS 


Val 


Car- 

ocl 


uXIl 




Gin 






1 

133 










200 


Pro 


Asn 


Car 


ASp 


Ala 


Pro 


Val 


He 




210 














Met 


Glu 


Leu 


V al 




_ 

Trp 


Leu 


Val 


225 










o ^ n 






Gin Trp 


He 


Gin 


Glu 


Asn 
n3 r 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 










Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 



He 


Lvs 


Val 


Pro Ser Asp Leu Asp 




10 




15 


Ser 


Phe 


Val 


Asn Trp Val Ala Glu 


25 






30 


Ser 


Asp 


Met 


Asp Leu Asn Leu He 






45 


Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 






60 


Ala 


Pro 


Glu 


Ala Leu Phe Phe Val 






75 


80 


Phe 


His 


Met 


His Val Leu Val Glu 




90 




95 


Leu 


Glv 


Ara 


Phe Leu Ser Gin He 


105 




110 


Tvr 


Arq 


Gly 


He Glu Pro Thr Leu 




125 


Thr 


Ara 


Asn 


Gly Ala Gly Gly Gly 






140 


He 


Pro 


Asn 


Tyr Leu Leu Pro Lys 






155 


160 


Trt> 


Thr 


Asn 


Met Glu Gin Tyr Leu 


170 




175 


Atq 


Lvs 


Arg 


Leu Val Ala Gin His 


185 






190 


Glu 


Gin 


Asn 


Lys Glu Asn Gin Asn 








205 


Axq 


Ser 


Lys 


Thr Ser Ala Arg Tyr 






220 


Aso 


Lvs 


Gly 


He Thr Ser Glu Lys 


235 


240 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 




250 




255 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


265 






270 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




285 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 






300 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 






315 


320 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 




330 


335 


Glu 


Ala 


He 


Ala His Thr Val Pro 


345 






350 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 








365 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 








380 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 






395 


400 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 




410 




415 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 


425 






430 


Leu 


Gin 


Asp 


Arg Met Phe Lys Phe 
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435 


440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


465 




470 


Glu 


His 


Glu Phe Tyr 


Val Lys Ala 






485 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






500 




Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


530 




535 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 


545 






550 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






565 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 






580 




He 


His 


His He Met 


Gly Lys Val 






595 


600 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 




610 




615 



<210> 222 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 222 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val Thr 


ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 
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445 








A«m Phe Glv Lvs 


Val 


Thr 


Lvs 


Gin 


460 










Ala Lys Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




'D'Vrt T.t/c A-r-rr \7a 1 

rtO uys Aiy vdi 


«*g 


Glu 


Ser 


Val 


505 




510 






Glu Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




525 








His Val Gly Met 


Asn 


Leu 


Met 


Leu 


540 










Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


555 








560 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


570 






575 




Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 




590 






Pro Asp Ala Cys 


Thr 
605 


Ala 


Cys 


Asp 


Cys He Phe Glu 


Gin 








620 










488 GCG 










Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 






is 




Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 


25 




30 






Ala Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 




45 








Pro Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 


60 










Arg He Tyr Lys 


He 


Leu 


Glu 


Leu 


75 








80 


Ala Ser Val Phe 


Leu 


Gly 


Trp 


Ala 


90 






95 




Thr He Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 




110 






Glu Ala He Ala 


His 


Thr 


Val 


Pro 




125 








Asn Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 


140 










Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


155 








160 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 






175 




Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 


185 




190 






Cys Ala Val He 


Asp 


Gly 


Asn 


Ser 


205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 



220 
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Glu 


Leu 


Thr Arg Arg Leu Asp His Asp 


Phe Gly 


Lys 


vai 


TVit* 


Lys 




225 










230 






235 










24 0 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys Asp 


His 


Veil 


vai 


Hi n 
ulU 


Vdl 






245 








250 








255 


Ala 


Glu 


His 


Glu Phe Tyr Val Lys Ala Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 








260 








265 








270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu Pro 


Lys Arg 


Vol 


Arg 




Ser 


Val 






275 










280 














Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala Glu 


Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 


290 










295 






300 










Arg 


Tyr 


Gin Asn Lys Cys Ser Arg His 


Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 








310 






315 








He 


320 


Phe 


Pro 


Cys Arg Gin Cys Glu Arg Met 


Asn Gin 


Asn 


Ser 


Asn 


Cys 










325 








330 








335 




Phe 


Thr 


His Gly Gin Lys Asp Cys Leu 


Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 








345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys 


Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 






365 








lie 


His 


His 


He Met Gly Lys 


Val Pro 


Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 






380 


Gin 








Leu 


Val 


Asn Val Asp Leu Asp Asp Cys 


He Phe 


Glu 








385 










390 






395 












<210> 223 
























<211> 536 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 


























<223> Mutant rep protein: rep68 488 


GCG 












<400> 223 




















Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys Val 


Pro 


Ser 


Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe Val 


Asn 


Trp 


vai 


Ala 


ulU 








20 






25 








30 




Tie 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp Met 


ASp 


Leu 


Asn 


Leu 




35 










40 






45 




pne 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


Lys Leu 


Gin 


Arg 


Asp 


Leu 


50 










55 






60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro Glu 


Ala 


Leu 


pne 


Jrne 


65 




70 






75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


111 B 1*1 C U 


His 


Val 


Leu 


Glu 








85 








90 








95 


lie 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 






105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 






125 




Gly 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 


Arg Asn 


Gly 


Ala 


Gly 




130 








135 






140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


145 






150 




155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 






160 








185 








190 


Gin 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 


Gin Asn 


Lys 


Glu 


Asn 


Asn 






195 










200 






205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 




220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys Gly 


He 


Thr 


Ser 


Lys 
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225 




230 






Gin 


Trp 


He Gin Glu Asp 


Gin 


Ala 




245 






Ser 


Asn 


Ser Arg Ser Gin 


He 


Lys 






260 






lie 


Met 


Ser Leu Thr Lys 


Thr 


Ala 






275 




280 


PrO 


Val 


Glu Asp He Ser 


Ser 


Asn 




290 


295 




Asn 


Glv 


Tyr Asp Pro Gin 


Tyr 


Ala 


305 


310 






Thr 


Lvs 


Lys Phe Gly Lys 
325 


Arg 


Asn 


Thr 


Thr 


Gly Lys Thr Asn 


He 


Ala 






340 






Phe 


Tvr 


Gly Cys Val Asn 


Trp 


Thr 




355 




360 


Cvs 


Val 


Asp Lys Met Val 


He 


Trp 


370 




375 




Lvs 


Val 


Val Glu Ser Ala 


Lys 


Ala 


385 




390 






Val 


Asp 


Gin Lys Cys Lys 


Ser 


Ser 




405 






He 


Val 


Thr Ser Asn Thr 


Asn 


Met 






420 






Thr 


Thr 


Phe Glu His Gin 


Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg Leu 


Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe Phe 


Arg 


Trp 


465 




470 






Glu 


His 


Glu Phe Tyr Val 


Lys 


Ala 






485 






Pro 


Ser 


Asp Ala Asp He 


Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr Ser 


Asp 


Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 




535 





<210> 224 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 224 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 




20 










Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 




35 










40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 










55 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 



85 



.265- 







235 


240 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 




250 




255 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


265 






270 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




285 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 






300 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 






315 


320 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 




330 


335 


Glu 


Ala 


He 


Ala His Thr Val Pro 


345 






350 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 








365 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 






380 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 






395 


400 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 




410 




415 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 


425 






430 


Leu 


Gin 


Asp 


Arg Met Phe Lys Phe 








445 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 




460 


Ala 


Lys 


Asp 


His Val Val Glu Val 




475 


480 


Gly 


Gly 


Ala 


Lys Lys Arg Pro Ala 


490 




495 


Pro 


Lys 


Arg 


Val Arg Glu Ser Val 


505 




510 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 



525 



488 GCG 



Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


10 




15 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 


25 




30 


Ala 


Ala 


Leu 


Asp Asn Ala- Gly Lys 








45 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 






60 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 




75 


80 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 




90 




95 
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inr 


Lys 


Lys 


tlVi o CZ~\ \r T,vq ASH 






100 


Thr 


Thr 


Gly 


ijys lnr asu u.e >*j.ct 






115 




Phe 


Tyr 


Gly 


Cys vai Asn irp ini. 




130 




135 


Cys 


Val 


Asp 


Lys Met Val lie Trp 


145 






150 


Lys 


Val 


Val 


Glu Ser Axa ijys Aia 






led 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 






180 


He 


Val 


Thr 


Ser Asn Thr Asn Met 






195 


200 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 




210 




215 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 


225 






230 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 






245 


Glu 


His 


Glu 


Phe Tyr Val Lys Ala 








260 


Pro 


Ser 


Asp 


Ala Asp He Ser Glu 






275 


280 


Ala 


Gin 


Pro 


Ser Thr' Ser Asp Ala 




290 




295 


Arg 


Leu 


Ala 


Arg Gly His Ser Leu 


305 






310 



<210> 225 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 225 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




iis 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 
165. 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 



-266- 



Thr He 


Trp Leu Phe Gly 


Pro 


Ala 


105 


110 






Glu Ala 


lie Ala His Thr 


Val 


Pro 




125 






Asn Glu 


Asn Phe Pro Phe 


Asn Asp 




140 








Clu Glv Lvs Met 


Thr 


Ala 


155 




160 


He Leu 


Gly Gly Ser Lys 


Val 


Arg 


170 




175 




Ala Gin 


He Asp Pro Thr 


Pro 


Val 


185 


190 






Cys Ala 


Val He Asp Gly 


Asn 


Ser 


205 






Leu Gin 


Asp Arg Met Phe 


Lys 


Phe 




220 






Asp Phe 


Gly Lys Val Thr 


Lys 


Gin 


235 




240 


Ala Lys 


n ari X-i A a T/al Val 
>iSp XIX S v dl V di 


Glu 


Val 


250 




255 








Pro 


Ala 


265 


mm I U 






Pro Lys 


iiTy val rtxy vj-lli 


Ser 


Val 


285 






Glu Ala 


Cpr Tie Asn Tvx 

mm mm^ m^m? m+ JL 


Ala Asp 




inn 






/QC (ICC 








lie jjyt» 


Val Pro Ser Asd 


Leu Asp 






15 




Ser Phe 


Val Asn Tm Val 


Ala 


Glu 


mZZ) 


30 




He 


Ser Asp 


Met Asp Leu Asn 


Leu 


45 






Glu Lys 


Leu Gin Arg Asp 


Phe 


Leu 




60 






Ala Pro 


Glu Ala Leu Phe 


Phe 


Val 




75 




80 


Phe His 


Met His Val Leu 


Val 


Glu 


90 




95 




Leu Gly 


Arg Phe Leu Ser 


Gin 


He 


105 


110 






Tyr Arg 


Gly He Glu Pro 


Thr 


Leu 


125 






Thr Arg 


Asn Gly Ala Gly 


Gly Gly 




140 






He Pro 


Asn Tyr Leu Leu 


Pro Lys 




155 




160 


Trp Thr 


Asn Met Glu Gin 


Tyr 


Leu 


170 




175 




Arg Lys 


Arg Leu Val Ala 


Gin 


His 
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180 



Leu 


Thr 


Hia 


Val Ser Gin Thr Gin 






195 


200 


Pro 


Asn 


Ser 


Asp Ala Pro Val He 




210 




215 


Met 


Glu 


Leu 


Val Gly Trp Leu Val 


225 






230 


Gin 


Trp 


He 


Gin Glu Asp Gin Ala 






245 


Ser 


Asn 


Ser 


Arg Ser Gin He Lys 








260 


He 


Met 


Ser 


Leu Thr Lys Thr Ala 






275 


280 


Pro 


Val 


Glu 


Asp He Ser Ser Asn 




290 




295 


Asn 


Gly 


Tyr 


Asp Pro Gin Tyr Ala 


305 






310 


Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 








325 


Thr 


Thr 


Gly 


Lys Thr Asn He Ala 






340 


Phe 


Tyr 


Gly 


Cys Val Asn Trp Thr 






355 


360 


Cys 


Val 


Asp 


Lys Met Val He Trp 


370 




375 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 


385 






390 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 






405 


He 


Val 


Thr 


Ser Asn Thr Asn Met 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


465 






470 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser Glu 








500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin 


Asn Lys Cys Ser Arg 




530 




535 


Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 


545 






550 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 








565 


Ser 


Gin 


Pro 


Val Ser Val Val Lys 








580 


He 


His 


His 


He Met Gly Lys Val 






595 


600 


Leu 


Val 


Asn 


Val Asp Leu Asp Asp 




610 




615 



<210> 226 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
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185 




190 






Glu Gin Asn Lys 


Glu Asn 


Gin 


Asn 




205 








Arg Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 


220 










Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 


235 








240 


Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 


250 






255 




Ala Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 




270 






Pro Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 




285 








Arg He Tyr Lys 


He 


Leu 


Glu 


Leu 


300 










Ala Ser Val Phe 


Leu Gly 


Trp 


Ala 


315 








320 


Thr He Trp Leu 


Phe Gly 


Pro 


Ala 


330 






335 




Glu Ala He Ala 


His 


Thr 


Val 


Pro 


345 




350 






Asn Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 




365 








Trp Glu Glu Gly 
380 


Lys 


Met 


Thr 


Ala 


He Leu Gly Gly 


Ser Lys 


Val 


Arg 


395 








400 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 


410 






415 




Cys Ala Val He 


Asp Gly 


Asn 


Ser 


425 




430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


445 








Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


460 










nla Ujo Aap nxo 


Val 


Val 


Glu 


Val 


475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 


490 






495 




Pro Lys Arg Val 


Arg Glu 


Ser 


Val 


505 




510 






Glu Ala Ser He 


Asn Tyr 


Ala 


Asp 




525 








His Val Gly Met 


Asn 


Leu 


Met 


Leu 


540 










Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


555 








560 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


570 






575 




Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 




590 






Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 


605 








Cys lie Phe Glu 


Gin 









620 
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<220> 

<223> Mutant rep protein: rep52 495 GCC 



<400> 226 










Thr 


Ser Glu 




neu 


Glu 


Leu Val 


Gly Trp 


T an 

Leu 


Val Asp Lys Gly He 


Lys 


1 






5 






10 




15 




Gin 


Trp 


lie oxn 


Glu Asp 


Gin 


Ala Ser Tyr lie Ser 


Phe 


Asn Ala 


nla 




20 








25 




30 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


lie 


Lys Ala Ala Leu Asp Asn Ala Gly 


Lys 






35 








40 


45 






lie 


Met 


Ser Leu 


Thr Lys 


Thr 


Ala Pro Asp Tyr Leu Val Gly Gin 


Gin 


50 








55 


60 




Leu Glu 




Pro 


vax 


Glu Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys 


He 


.Leu 


65 






70 




75 






80 


Asn 


Gxy 


xyr Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val Phe 


Leu 


Gly Trp 


Ala 




85 






90 




95 




Tnr 


Lys 


XiyS file 


Gly Lys 


Arg 


Asn Thr He Trp Leu 


Phe 


Gly Pro 


Ala 




100 








105 




110 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala Glu Ala He Ala 


His 


Thr Val 


fl \J 






115 








120 


125 






Phe 


Tyr 




Val 


Asn 


Trp 


Thr Asn Glu Asn Phe 


Pro 


Phe Asn 


Asp 




130 








140 




Met Thr 


Ala 


Cys 


vax 


Asp Lys 


Met 


Val 


lie 


Trp Trp Glu Glu Gly Lys 


145 






150 




155 




Lys Val 


160 


Lys 


Val 


V dX uxu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly 


Ser 


Arg 






165 




170 




175 


Val 


vax 


Asp 




Cys 


Lys 


Ser 


Ser Ala Gin He Asp 


Pro 


Thr Pro 




lou 








185 




190 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val He Asp Gly Asn 


Ser 














200 


205 




Phe 


1 Hi. 


Thr 

XilX 


Phe Glu 


His 


Gin 


bill 


Pro Leu Gin Asp Arg 


Met 


Phe Lys 


210 








«13 


220 






Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly Lys 


Val 


Thr Lys 


225 




230 


235 




Val Glu 


240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 


Val 


Val 






245 






250 




255 


Ala 


Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys Gly Gly Ala Lys Lys Arg Ala 






260 






265 




270 


Val 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg Val Arg 


Glu Ser 






275 






280 


285 


Tyr Ala 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala Glu Ala Ser He 


Asn 


Asp 




290 








295 


300 






Leu 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg His Val Gly Met 


Asn 


Leu Met 


305 






310 




315 




Asn He 


320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg Met Asn Gin Asn 


Ser 


Cys 






325 






330 




335 


Glu 


Phe 


Thr 


His Gly 


Gin Lys 


Asp 


Cys Leu Glu Cys Phe 


Pro 


Val Ser 






340 








345 




350 


Tyr 


Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys Lys Ala Tyr Gin 


Lys 


Leu Cys 






355 








360 


365 




Asp 


He 


His 


His He 


Met Gly 


Lys 


Val Pro Asp Ala Cys 


Thr Ala Cys 




370 








375 


380 


Gin 






Leu 


Val 


Asn Val 


Asp Leu 


Asp 


Asp Cys He Phe Glu 






385 








390 




395 









<210> 227 
<211> 536 
c212> PRT 
<213> Artificial 



Sequence 



<220> 
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<223> Mutant rep protein: rep68 495 GCC 
<400> 227 

Thr Ala Gly Phe Tyx Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 - 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 ^ ^ 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 
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Glu Val Lys Asp Phe Phe Arg Trp 
465 ~ 470 

Glu His Glu Phe Tyr Val Lys Lys 
485 

Pro Ser Asp Ala Asp lie Ser Glu 
500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 



Ala Lys Asp His Val Val Glu Val 
475 430 
Gly Gly Ala Lys Lys Arg Ala Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser lie Asn Tyr Ala Asp 
525 



<210> 228 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 495 GCC 



<400> 228 
















Thr 


Ser Glu Lys 


Met. 


VJlU 


Leu 


Val 


Gly 


Trp 


Leu 


Veil 


Asp Lys 


nl v Tip 
vsJ.y lie 










5 






10 






15 


Gin 


Trp 


He 






Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn Ala Ala 






20 










25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 






35 








40 






45 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val Gly Gin Gin 




50 








55 






60 




Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He 


65 








70 








75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu Gly Trp Ala 




85 








90 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu 


Phe 


Gly Pro Ala 




100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His 


Thr Val Pro 






115 








120 






125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 






135 






140 




Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly 


Lys 


145 






150 








155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly 


Ser 


Lys Val Arg 








165 








170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp 


Pro 


Thr Pro Val 






180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He 


Asp 


Gly Asn Ser 




195 










200 






205 


Phe Lys Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin 


Asp Arg 


Met 




210 










215 






220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe 


Gly Lys 


Val Thr Lys Gin 


225 






230 








235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp His 


Val 


Val Glu Val 






245 








250 






255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys Arg Ala Ala 








260 






265 






270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys 


Arg Val 


Arg 


Glu Ser Val 






275 








280 






285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser He 


Asn Tyr Ala Asp 




290 










295 






300 






Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 










305 










310 
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<210> 229 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 497 



<400> 229 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


vai 


lie 


1 

Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


ser 








20 












Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 








70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Pne 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










1 AC 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Tnr 




130 






■ 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


lie 


145 








13U 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Aia 


Trp 










lob 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Tnr 


bill 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 








295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 



405 
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GCC 



Lys 


Val Pro Ser Asp Leu 


Asp 


10 


J. 9 




Phe 


Val Asn Trp vai Aia 


Vj-LU 




i n 




Asp 


Met Asp lieu ash lieu 


lie 






Lys 


Leu Gin Arg Asp Phe 


Lieu 


f A 

ou 




Pro 


Glu Ala Leu Phe Phe 


vai 




75 


O \J 


His 


Met Has vai i>eu vai 


bill 


90 


q c 




Gly 


Arg Phe Leu Ser Gin 


lie 


Tin 




Arg 


Gly lie uiu rro i-ixx 


_ 

Lieu 


IOC 




Arg 


Asn Gly Aia biy biy 




i An 




pro 


7Ve» n T*-yr**~ T.Oll Tiis»i1 Dva 

J-\S Tl lyi ijcu. jjcsu nu 


Lys 




155 


160 


Tnr 




Leu 


1 / u 


175 




Lys 


Arg lieu vcix ai« «iu 


His 


"* 190 




lain 


n nn t.vc f^T 1 1 Arti Gin 

Hou Jjy 9 u-LU /lull HI 


Asn 




205 




Ser 


Lys Thr Ser Ala Arg 


Tyr 




220 




Lys 


Gly He Thr Ser Glu 


Lys 


235 


240 


Tyr 


He Ser Phe Asn Ala 


Ala 


250 


255 




Ala 


Leu Asp Asn Ala Gly 


Lys 




270 




Asp 


Tyr Leu Val Gly Gin 


Gin 


285 




He 


Tyr Lys He Leu Glu 


Leu 




300 




Ser 


Val Phe Leu Gly Trp 


Ala 




315 


320 


He 


Trp Leu Phe Gly Pro 


Ala 


330 


335 




Ala 


He Ala His Thr Val 


Pro 




350 




Glu 


Asn Phe Pro Phe Asn 


Asp 




365 




Glu 


Glu Gly Lys Met Thr 


Ala 




380 




Leu 


Gly Gly Ser Lys Val 


Arg 




395 


400 


Gin 


He Asp Pro Thr Pro 


Val 


410 


415 
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Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 ~ 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 230 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 GCC 



<400> 230 














Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


val 


Asp Lys Gly He Thr 


1 








5 






10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe 


Asn Ala Ala 






20 








25 


30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 


45 


Gly Gin Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 




50 








55 




60 


Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He 


65 








70 






75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu 


Gly Trp Ala 






85 








90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe 


Gly Pro Ala 






100 










105 


110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 


Thr Val Pro 






115 








120 


125 




Phe 


Tyr 


Gly 


Cys 


val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 


Phe Asn Asp 




130 








135 




140 


Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


145 






150 






155 


160 


Lys 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys Val Arg 








165 








170 


175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro 


Thr Pro Val 






180 










185 


190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 
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200 


TfllT 


Tnr 


ciitz ui.u nia 


Gin 


Gin Pro 




210 






215 


Glu 


Leu 


Tiir Arg Arg 


Leu 


Asp His 


225 






230 




Glu 


val 


Lys Asp Pne 


Phe 


Arg Trp 






245 






Glu 


His 


Glu Phe Tyr 


Val 


Lys Lys 






260 






Ala 


Ser 


Asp Ala Asp 


He 


Ser Glu 






275 




280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 




290 






295 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


305 




310 




Phe 


Pro 


Cys Arg Gin 


Cys 


Glu Arg 






325 






Phe 


Thr 


His Gly Gin 


Lys 


Asp Cys 






340 






Ser 


Gin 


Pro Val Ser 


Val 


Val Lys 






355 




360 


lie 


His 


His He Met 


Gly Lys Val 




370 






375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


385 






390 





<210> 231 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 231 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








2-0 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 
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205 



Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




300 










His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




315 








320 


Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




330 






335 




Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys 


Ala Tyr Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 



380 

Cys He Phe Glu Gin 
395 



497 GCC 



He 


Lys Val 
10 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 




He 


Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 






45 








Glu 


Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 








Val 
80 


Ala 


Pro Glu 
75 


Ala 


Leu 


Phe 


Phe 


Phe 


His Met 


His 


Val 


Leu 


val 


Glu 




90 








95 


He 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


105 






110 






Tyr 


Arg Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg Asn Gly 


Ala 


Gly 


Gly 


Gly 






140 










He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 


His 


Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 


185 






190 






Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 
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Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 . 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 " 490 495 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 232 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 497 GCC 

<400> 232 ^ „ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 ~ 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 233 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep78 497 CGA 
<400> 233 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 ~ 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 
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Thr 


Gin 


Pro 


Glu Leu Gin Trp 


Ala Trp 








165 




Ser 


Ala 


Cvs 


Leu Asn Leu Thr 


Glu Arg 






180 


185 


Leu 


Thr 


His 


Val Ser Gin Thr 


Gin Glu 






1 Q5 




200 


P2TO 


Asn 


Ser 


Asr> Ala Pro Val 


He Arg 




z x u 




215 




Met 


Glu 


Leu 


Val Gly Trp Leu 


Val Asp 








230 






lip 


lie 


Gin Glu Asn Gin 


Ala Ser 






245 




Ser 


Asn 


Ser 


Arg Ser Gin lie 


Lys Ala 










265 


X xe 


Uo 4- 

wec 


Car 


Lieu xxix uyo xixx 


Ala Pro 






z to 




280 


Pro 


vaj. 


ulU 


Jen Tl o Cpy Gay* 
Asp XXC OCX OCX 


Asn Arg 




290 








Ash 


<jxy 


xyr 


Asp JrtU UXU Ijf 1 


Ala Ala 


3 05 






- jXU 






Lys 


Lys 


DVip f2l vr T.v«t At"CT 
rue wijf 2 3 


Asn Thr 










i nr 


i hi 


ui. y 


t.vq Tlrr* Aon TT^ 

Uya XXLX AOll -l-J-C 


Ala Glu 






*3 4 rt 


345 


Phe 


xyx: 


Gly 


rvg Val Asn Tro 


Thr Asn 








360 


cys 


Val 


Asp 


Ijvs Met Val He 


Tro Trn 


•3 / w 




375 




Ly b 


Val 


Val 


Glu Ser Ala Lys 


Ala He 


JO J 






390 




Val 


Asn 


Gin 


Lys Cys Lys Ser 


Ser Ala 








405 




lie 


Val 


Thr 


Ser Asn Thr Asn 


Met Cys 








420 


425 


Til IT 


Thr 


Phe 


Glu His Gin Gin 


Pro Leu 






** J o 




440 


Glu 


Leu 


Thr 


Ara Ara Leu Asn 


His Asp 




450 




455 




Glu 


Val 


T,VR 


Afic Phe Phe Arc 


Trp Ala 


465 




470 




Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys Gly 








485 




Arg 


Ser 


Asp 


Ala Asp lie Ser 


Glu Pro 






500 


505 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala Glu 






515 




520 


Arg 


Tyr 


Gin 


Asn Lys Cys Ser 


Arg His 




530 




535 




Phe 


Pro 


Cys 


Arg Gin Cys Glu 


Arg Met 


545 






550 




Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys Leu 








565 




Ser 


Gin 


Pro 


Val Ser Val Val 


Lys Lys 








580 


585 


lie 


His 


His 


He Met Gly Lys 


Val Pro 






595 




600 


Leu 


Val 


Asn 


Val Asp Leu Asp 


Asp Cys 




610 




615 
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Thr 


Asn Met Glu 


Gin 


Tyr Leu 


170 






175 


Lys 


Arg Leu Val 


Ala 


Gin His 






190 




Gin 


Asn Lys Glu 


Asn 


Gin Asn 




205 






Ser 


Lys Thr Ser 


Ala 


Ara Tvr 




220 






Lys 


Gly He Thr 


Ser 


Glu Lys 




235 




240 


TVr 


He Ser Phe 


Asn 


Ala Ala 


250 






255 


Ala 


Leu Asp Asn Ala 


Gly Lys 






270 




Asp 


Tyr Leu Val 


Gly 


Gin Gin 


285 






He 


Tyr Lys He 


Leu 


Glu Leu 




300 






Ser 


Val Phe Leu 


Gly 


Trp Ala 




315 




320 


He 


Trp Leu Phe 


Gly 


Pro Ala 


330 






335 


Ala 


He Ala His 


Thr 


Val Pro 






350 




Glu 


Asn Phe Pro 


Phe 


Asn Asp 




365 






Glu 


Glu Gly Lys 


Met 


Thr Ala 




380 






Leu 


Gly Gly Ser Lys 


Val Arg 




395 




400 


Gin 


He Asp Pro 


Thr 


Pro Val 


410 






415 


Ala 


Val He Asp Gly 


Asn Ser 






430 




Gin 


Asp Arg Met 


Phe 


Lys Phe 




445 






Phe 


Gly Lys Val 


Thr 


Lys Gin 




460 






Lys 


Asp His Val 


Val 


Glu Val 


475 




480 


Gly 


Ala Lys Lys 


Arg 


Pro Ala 


490 






495 


Lys 


Arg Val Arg 


Glu 


Ser Val 




510 




Ala 


Ser He Asn 


Tyr 


Ala Asp 




525 






Val 


Gly Met Asn 


Leu 


Met Leu 




540 






Asn 


Gin Asn Ser 


Asn 


He Cys 




555 




560 


Glu 


Cys Phe Pro 


Val 


Ser Glu 


570 




575 


Ala 


Tyr Gin Lys 


Leu 


Cys Tyr 






590 




Asp 


Ala Cys Thr Ala 


Cys Asp 


605 






He 


Phe Glu Gin 







620 



<210> 234 
<211> 397 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 



<400> 234 



wet 


UiU 


Leu Val 


Gly Trp 
5 


Leu 


Val 


Asp 


i 

X 

m n 




He Gin 


Glu Asp 


Gin 


Ala 


Ser 




20 










25 


Cpv- 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




Tl ~ 

lie 


Met 


Cot- T.SU 


Thr Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


ii Hen 


He 


Ser 


Ser 


Asn 


Arg 


65 






70 








Asn 


Glv 


Tvr As id 


Pro 


Gin 


Tyr 


Ala 


Ala 






85 










Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 


Thr 




100 










105 


Thr 


Thr 


Glv Lvs 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 






J.yr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 








135 






v_ys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


145 








150 








Lys 


Val 


Val Glu 


Ser 
165 


Ala 


Lys 


Ala 


He 


Val 


Asn 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 




180 










185 


lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 








200 




Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 








215 






Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 








230 








Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 








245 










Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 


Gly 






260 










265 


Arg 


Ser 


Asp Ala 


Asp He 


Ser 


Glu 


Pro 




275 








280 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 








295 






Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 


305 








310 








Phe 


Pro 


Cys Arg 


Gin Cys 


Glu 


Arg 


Met 








325 










Phe 


Thr 


His Gly 


Gin Lys 


Asp 


Cys 


Leu 






340 










345 


Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 






355 








360 




He 


His 


His He 


Met Gly 


Lys 


Val 


Pro 




370 








375 






Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 



385 390 
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CGA 



Lvs 


Gly He 


Thr Ser Glu Lys 


10 




15 


Tvr 


He Ser 


Phe Asn Ala Ala 




30 


Ala 


Leu Asp 


Asn Ala Gly Lys 




45 


Asp 


Tyr Leu 


Val Gly Gin Gin 




60 




He 


Tvr Lvs 


He Leu Glu Leu 




75 


80 


Ser 


Val Phe 


Leu Gly Trp Ala 


90 




95 


He 


Trp Leu 


Phe Gly Pro Ala 




110 


Ala 


He Ala 


His Thr Val Pro 






125 


Glu 


Asn Phe 


Pro Phe Asn Asp 




140 




Glu 


Glu Gly 


Lys Met Thr Ala 




155 


160 


Leu 


Gly Gly 


Ser Lys Val Arg 


170 


175 


Gin 


He Asp 


Pro Thr Pro Val 






190 


Ala 


Val lie 


Asp Gly Asn Ser 






205 


Gin 


Asp Arg 


Met Phe Lys Phe 




220 




Phe 


Gly Lys 


Val Thr Lys Gin 




235 


240 


Lys 


Asp His 


Val Val Glu Val 


250 


255 


Gly 


Ala Lys 


Lys Arg Pro Ala 




270 


Lys 


Arg Val 


Arg Glu Ser Val 






285 


Ala 


Ser He 


Asn Tyr Ala Asp 




300 




Val 


Gly Met 


Asn Leu Met Leu 




315 


320 


Asn 


Gin Asn 


Ser Asn He Cys 


330 




335 


Glu 


Cys Phe 


Pro Val Ser Glu 




350 


Ala 


Tyr Gin 


Lys Leu Cys Tyr 




365 


Asp 


Ala Cys 


Thr Ala Cys Asp 




380 




lie 


Phe Glu 


Gin 




395 





<210> 235 
<211> 536 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 497 CGA 



<400> 235 



Thr 


Ala 


Glv 


Phe 


Tvr 


Glu 


He 


Val 


He Lys 


Val Pro Ser 


Asp Leu Asp 








5 








10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn Trp 


Val Ala Glu 








20 








25 




30 


Lys 


Glu 


Tr-n 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp Leu 


Asn Leu He 














40 




45 




V3XU 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 


Asp Phe Leu 














55 






60 




Thr 


Glu 


TrD 


Ax a 


Ara 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala Leu 


Phe Phe Val 








70 








75 


80 


Gin 


Phe 


Glu 


Lys 


Glv 


Glu 


Ser 


Tyr 


Phe His 


Met His Val 


Leu Val Glu 








85 








90 




95 


Thr 


Thr 


Glv 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe Leu 


Ser Gin He 






100 








105 




110 


Ara 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly He Glu 


Pro Thr Leu 




115 










120 




125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala 


Gly Gly Gly 












135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu 


Leu Pro Lys 


1 AC 






150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met Glu 


Gin Tyr Leu 










165 








170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu Val 


Ala Gin His 






180 










185 




190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys Glu 


Asn Gin Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr Ser 


Ala Arg Tyr 




210 








215 






220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr 


Ser Glu Lys 


225 








230 








235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe 


Asn Ala Ala 








245 






250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 


Ala Gly Lys 








260 








265 




270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 






275 








280 




285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys He 


Leu Glu Leu 




290 








295 






300 


Gly Trp Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe Leu 


305 




310 








315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe 


Gly Pro Ala 






325 








330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His 


Thr Val Pro 






340 










345 




350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe Pro 


Phe Asn Asp 




355 






360 




365 


Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly Lys 


370 










375 






380 


Lys Val Arg 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly Ser 


365 










390 






3 95 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro 


Thr Pro Val 






405 






410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He Asp 


Gly Asn Ser 








420 










425 




430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin 


Asp Arg Met 


Phe Lys Phe 
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435 


440 




445 






Glu 


Leu 


Thr Arg 


Arg Leu Asp His 


Asp 


Phe Gly Lys Val Thr 


Lys 


Gin 




450 


455 




460 






Glu Val 


Lys Asp 


Phe Phe Arg Trp 


Ala 


Lys Asp His Val Val 


Glu 


Val 


465 




470 




47S 




460 


Glu 


His 


Glu Phe 


Tyr Val Lys Lys 


Gly 


Gly Ala Lys Lys Arg 


Pro 


Ala 








485 




490 


495 




Arg 


Ser 


Asp Ala 


Asp He Ser Glu 


Pro 


Lys Arg Val Arg Glu 


Ser 


Val 




500 




505 


510 






Ala 


Gin 


Pro Ser 


Thr Ser Asp Ala 


Glu 


Ala Ser He Asn Tyr 


Ala Asp 




515 


520 




525 






Arg 


Leu 


Ala Arg 


Gly His Ser Leu 










530 




535 











<210> 236 

<211> 312 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep 40 497 CGA 



<400> 236 


















Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser 


Lys 


1 








5 








10 




15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe Asn 


Ala 


Ala- 






20 










25 




30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 






35 








40 






45 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly 


Gin 




50 








55 








60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He Leu 


Glu 


Leu 


65 








70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 




85 










90 




95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro 




100 










105 




110 


Val 




Thr 


Thr 


Gly 

115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala 


He Ala His Thr 
125 


Pro 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 




130 






135 








140 




Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys Met 


Thr 


145 






150 










155 


Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Arg 








165 










170 




175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr 


Pro 






180 










185 




190 




Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly 


Asn 






195 










200 




205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met Phe 


Lys 




210 










215 








220 




Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val Thr 


Lys 


225 






230 










235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His Val Val 


Glu 


Val 






245 










250 




255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala Lys Lys Arg 


Pro 








260 








265 




270 




Val 


Arg 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 




275 








280 






285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr 


Ala Asp 




290 










295 








300 
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Arg Leu Ala Arg Gly His Ser Leu 
3 05 310 

<210> 237 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 497 CTC 



<400> 237 






He 


Thr Ala 


Gly 


Phe 


Tyr Glu 


1 




5 




Glu His 


Leu 


Pro 


Gly lie 


Ser 






20 






Lys Glu 


Trp 


Glu 


Leu Pro 


Pro 


35 








Glu Gin 


Ala 


Pro 


Leu Thr 


Val 


50 








55 


Thr Glu 


Trp 


Arg 


Arg Val 


Ser 


65 






70 




Gin Phe 


Glu 


Lys 


Gly Glu 


Ser 








85 




Thr Thr 


Gly 


Val 


Lys Ser 


Met 






100 






Arg Glu 


Lys 


Leu 


He Gin 


Arg 


115 








Pro Asn 


Trp 


Phe 


Ala Val 


Thr 


130 






i J J 


Aan TiV«5 


Val 


Val 


Asp Glu 


Cys 


145 






150 




Thr Gin 


Pro 


Glu 


Leu Gin 


Trp 








165 




Ser Ala 


Cys 


Leu 


Asn Leu 


Thr 




180 






Leu Thr 


His 


Val 


Ser Gin 


Thr 




195 








Pro Asn 


Ser 


Asp 


Ala Pro 


Val 


210 






215 


Met Glu 


Leu 


Val 


Gly Trp 


Leu 


225 






230 




Gin Trp 


He 


Gin 


Glu Asp 


Gin 






245 




Ser Asn 


Ser 


Arg 


Ser Gin 


He 






260 






lie Met 


Ser 


Leu 


Thr Lys 


Thr 




275 








Pro Val 


Glu 


Asp 


He Ser 


Ser 


290 








295 


Asn Gly 


Tyr 


Asp 


Pro Gin 


Tyr 


305 






310 




Thr Lys 


Lys 


Phe 


Gly Lys 


Arg 






325 




Thr Thr 


Gly 


Lys 


Thr Asn 


He 






340 






Phe Tyr 


Gly 


Cys 


Val Asn 


Trp 


355 








Cys Val 


Asp 


Lys 


Met Val 


He 


370 








375 


Lys Val 


Val 


Glu 


Ser Ala 


Lys 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 125 
Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 ~ 190 

Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
280 285 
Asn Arg He Tyr Lys He Leu Glu Leu 
300 

Ala Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 
380 
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385 






390 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 








405 


lie 


Val 


Thr 


Ser Asn Thr Asn Met 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 




455 




Val 


Lys 


Asp Phe Phe Arg Trp 


465 






470 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 








485 


Leu 


Ser 


Asp 


Ala Asp He Ser Glu 








500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin 


Asn Lys Cys Ser Arg 


530 




535 


Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 


545 




550 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 








565 


Ser 


Gin 


Pro 


Val Ser Val Val Lys 








580 


He 


His 


His 


He Met Gly Lys Val 






595 


600 


Leu 


Val 


Asn 


Val Asp Leu Asp Asp 




610 




615 



<210> 238 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 238 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










ISO 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



165 



-281- 





395 




400 


Ala 


Gin He Asp Pro 


Thr Pro 


Val 




410 


415 




Cys 


Ala Val He Asp 


Gly Asn 


Ser 


425 




430 




Leu 


Gin Asp Arg Met 


Phe Lys 


Phe 




445 






Asp 


Phe Gly Lys Val 


Thr Lys 


Gin 


460 






Ala 


Lys Asp His Val 


Val Glu 


Val 




475 




480 


Gly 


Gly Ala Lys Lys 


Arg Pro 


Ala 


490 


495 




Pro 


Lys Arg Val Arg 


Glu Ser 


Val 


505 


510 




Glu 


Ala Ser He Asn 


Tyr Ala Asp 




525 






His 


Val Gly Met Asn 


Leu Met 


Leu 




540 






Met 


Asn Gin Asn Ser 


Asn He 


Cys 




555 




560 


Leu 


Glu Cys Phe Pro 


Val Ser 


Glu 




570 


575 




Lys 


Ala Tyr Gin Lys 


Leu Cys 


Tyr 


585 




590 




Pro 


Asp Ala Cys Thr 


Ala Cys Asp 




605 






Cys 


He Phe Glu Gin 







620 



497 


CTC 




Asp 


Lys Gly He Thr 


Ser Glu Lys 


10 


IS 


Ser 


Tyr He Ser Phe 


Asn Ala Ala 


25 


30 


Ala 


Ala Leu Asp Asn 


Ala Gly Lys 




45 




Pro 


Asp Tyr Leu Val 


Gly Gin Gin 




60 




Arg 


He Tyr Lys He 


Leu Glu Leu 


75 


80 


Ala 


Ser Val Phe Leu 


Gly Trp Ala 




90 


95 


Thr 


He Trp Leu Phe 


Gly Pro Ala 


105 


110 


Glu 


Ala He Ala His 


Thr Val Pro 




125 




Asn 


Glu Asn Phe Pro 


Phe Asn Asp 




140 




Trp 


Glu Glu Gly Lys 


Met Thr Ala 


155 


160 


He 


Leu Gly Gly Ser 


Lys Val Arg 




170 


175 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asd Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 2 40 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Leu Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ~ 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
3 05 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asn 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 239 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 497 CTC 
<400> 239 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 los ~ no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 " 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
" 5 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 



WO 03/018820 



PCT/IB02/04087 



-283- 



180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tvr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin- Gin 

275 280 " 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Ara 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4 *5 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

405 490 495 

Leu Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 " 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

SIS 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 240 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 497 CTC 
<400> 240 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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He 


Met 


Ser 


Leu Thr Lys Thr Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 




55 








60 










Pro 


Val 


Glu 


Asp He Ser Ser Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 






70 






75 










80 


Asn 


Gly 


Tyr 


Asp Pro Gin Tyr Ala 


Ala 


Ser 


val 


Pile 


Leu 


Gly 


Trp 


TV 1 -» 

Ala 




85 




90 










95 




Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 


Thr 


He 


Trp 


Leu 


Pne 


Gly 


Pro 


TV 1 mi 

Ala 






100 


105 










110 






Thr 


Thr 


Gly 


Lys Thr Asn He Ala 


Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 


120 










125 








Phe 


Tyr 


Gly 


Cys Val Asn Trp Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 


135 








140 










Cys 


Val 


Asp 


Lys Met Val He Trp 


Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 




150 






155 










160 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






165 




170 










175 




Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 


185 










190 






He 


Val 


Thr 


Ser Asn Thr Asn Met 


Cys Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 


200 










205 








Thr 


Thr 


Phe 


Glu His Gin Gin Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 




215 








220 










Glu 


Leu 


Thr 


Arg Arg Leu Asp His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 






230 






235 










240 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 




250 










255 




Glu 


His 


Glu 


Phe Tyr Val Lys Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 


265 










270 






Leu 


Ser 


Asp 


Ala Asp He Ser Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 


2B0 










285 








Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 




295 








300 










Arg 


Leu 


Ala 


Arg Gly His Ser Leu 


















305 






310 


















<210> 241 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 


















<220> 






















<223> Mutant rep protein: rep78 


497 


TAC 














<400> 241 




















Thr 


Ala 


Gly 


Phe Tyr Glu He Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 




5 




10 










15 


Glu 


Glu 


His 


Leu 


Pro Gly He Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 


25 










30 




He 


Lys 


Glu 


Trp 


Glu Leu Pro Pro Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 


40 










45 








Glu 


Gin 


Ala 


Pro Leu Thr Val Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 




55 








60 








Val 


Thr 


Glu 


Trp 


Arg Arg Val Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 






75 










80 


Gin 


Phe 


Glu 


Lys Gly Glu Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 




90 










95 


He 


Thr 


Thr 


Gly 


Val Lys Ser Met Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 


105 










110 






Arg 


Glu 


Lys 


Leu He Gin Arg He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 


120 










125 


Gly 


Gly 


Gly 


Pro 


Asn 


Trp 


Phe Ala Val Thr Lys 


Thr Arg 


Asn 


Gly 


Ala 
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130 






135 




Asn 


Lys 


Val 


Val 


Asp Glu Cys 


Tyr 


145* 








150 




Thr 


Gin 


Pro 


Glu 


Leu Gin Trp 


Ala 










165 




Ser 


Ala 


Cys 


Leu 


Asn Leu Thr 


Glu 






180 






Leu 


Thr 


His 


Val 


Ser Gin Thr 


Gin 






195 






200 


Pro 


Asn 


Ser 


Asp 


Ala Pro Val 


He 




210 






215 




Met 


Glu 


Leu 


Val 


Gly Trp Leu 


Val 


225 








230 




Gin 


Trp 


He 


Gin 


Glu Asp Gin 


Ala 








245 




Ser 


Asn 


Ser 


Arg 


Ser Gin He 


Lys 








260 






He 


Met 


Ser 


Leu 


Thr Lys Thr 


Ala 






275 




280 


Pro 


Val 


Glu 


Asp 


He Ser Ser 


Asn 




290 




295 




Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr 


Ala 


305 








310 




Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 










325 




Thr 


Thr 


Gly 


Lys 


Thr Asn He 


Ala 








340 






Phe 


Tyr 


Gly 


Cys 


Val Asn Trp 


Thr 




355 






360 


Cys 


Val 


Asp 


Lys 


Met Val He 


Trp 


370 






375 




Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


385 








390 




Val 


Asp 


Gin 


Lys 


Cys Lys Ser 


Ser 










405 




He 


Val 


Thr 


Ser 


Asn Thr Asn 


Met 








420 






Thr 


Thr 


Phe 


Glu 


His Gin Gin 


Pro 






435 






440 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp 


His 




450 






455 




Glu 


Val 


Lys 


Asp 


Phe Phe Arg 


Trp 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 










485 




Tyr 


Ser 


Asp 


Ala 


Asp He Ser 


Glu 






500 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg 




530 






535 




Phe 


Pro 


Cys 


Arg 


Gin Cys Glu 


Arg 


545 








550 




Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys 








580 






lie 


His 


His 


He 


Met Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn 


Val 


Asp Leu Asp 


Asp 




610 






615 
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140 



He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Pne 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala Tyr 


Gin 


Lys 


Leu 


cys 


Tyr 


585 










590 






Pro 


Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 
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<210> 242 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 242 



Met 


Glu 


Leu Val 


Gly Trp 
5 


Leu 


Val 


1 
Gin 


Trp 


He Gin 
20 


Glu Asp 


Gin 


Ala 


Ser 


Asn 


Ser Arg 


Ser Gin 


He 


Lys 






35 






40 


He 


Met 


Ser Leu 


Thr Lys 


Thr 


Ala 




50 






55 




Pro 


Val 


Glu Asp 


He Ser 


Ser 


Asn 


65 




70 






Asn 


Gly 


Tyr Asp 


Pro Gin 


Tyr 


Ala 




85 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 






100 








Thr 


Thr 


Gly Lys 


Thr Asn 


lie 


Ala 






115 






120 


Phe 


Tyr 


Gly Cys 


Val Asn 


Trp 


Thr 




130 




135 




Cys 


Val 


Asp Lys 


Met Val 


He 


;Trp 


145 






150 






Lys 


Val 


Val Glu 


Ser Ala 


Lys 


Ala 






165 






Val 


Asp 


Gin Lys 


Cys Lys 


Ser 


Ser 




180 








He 


Val 


Thr Ser 


Asn Thr 


Asn 


Met 






195 






200 


Thr 


Thr 


Phe Glu 


His Gin 


Gin 


Pro 




210 






215 




Glu 


Leu 


Thr Arg 


Arg Leu 


Asp 


His 


225 






230 






Glu 


Val 


Lys Asp 


Phe Phe 


Arg 


Trp 








245 






Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 






260 








Tyx 


Ser 


Asp Ala 


Asp He 


Ser 


Glu 




275 






280 


Ala 


Gin 


Pro Ser 


Thr Ser 


Asp 


Ala 




290 






295 




Arg 


Tyr 


Gin Asn 


Lys Cys 


Ser 


Arg 


305 




310 






Phe 


Pro 


Cys Arg 


Gin Cys 


Glu 


Arg 








325 






Phe 


Thr 


His Gly 


Gin Lys 


Asp 


Cys 






340 








Ser 


Gin 


Pro Val 


Ser Val 


Val 


Lys 






355 






360 


He 


His 


His He 


Met Gly 


Lys 


Val 




370 






375 




Leu 


Val 


Asn Val 


Asp Leu 


Asp 


Asp 


385 






390 
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497 


TAC 






Asp 


Lys 


Gly He Thr Ser Glu 


Lys 




10 


15 




Ser 


Tyr 


He Ser Phe Asn Ala 


Ala 


25 


30 




Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 






45 




Pro 


Asp 


Tyr Leu Val Gly Gin 


Gin 




60 




Arg 


lie 


Tyr Lys He Leu Glu 


Leu 




75 


80 


Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 




90 


95 




Thr 


He 


Trp Leu Phe Gly Pro 


Ala 


105 




110 




Glu 


Ala 


lie Ala His Thr Val 


Pro 






125 




Asn 


Glu 


Asn Phe Pro Phe Asn 


Asp 






140 




Trp 


Glu 


Glu Gly Lys Met Thr 


Ala 




155 


160 


He 


Leu 


Gly Gly Ser Lys Val 


Arg 




170 


175 




Ala 


Gin 


He Asp Pro Thr Pro 


vai 


185 




190 




Cys 


itxa 


waT T T ^ Zi q-n Rl v Asn 

VclA 11C nls^J vjj.j[ naxx 


Ser 




205 




Leu 


Gin 


Asp Arg Met Phe Lys 


Phe 






220 




Asp 


Phe 


Gly Lys Val Thr Lys 


Gin 




235 


240 


Ala 


Lys 


Asp His Val Val Glu 


Val 




250 


255 




Gly 


Gly 


Ala Lys Lys Arg Pro 


Ala 


265 




270 




Pro 


Lys 


Arg Val Arg Glu Ser 


Val 




285 




Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 






300 




His 


Val 


Gly Met Asn Leu Met 


Leu 






315 


320 


Met 


Asn 


Gin Asn Ser Asn He 


Cys 




330 


335 




Leu 


Glu 


Cys Phe Pro Val Ser 


Glu 


345 




350 




Lys 


Ala 


Tyr Gin Lys Leu Cys 


Tyr 




365 




Pro 


Asp 


Ala Cys Thr Ala Cys 


Asp 






380 




Cys 


He 


Phe Glu Gin 





395 



<210> 243 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 497 TAC 



<400> 243 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp Leu Asp 


1 






5 










10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val Ala Glu 








20 








25 






30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp Leu Asn Leu He 




35 










40 








45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp Phe Leu 




50 










55 










60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe Phe Val 


65 






70 










75 


SO 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val Leu Val Glu 








85 










90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe Leu Ser Gin He 






100 








105 






110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He Glu Pro Thr Leu 




115 










120 








125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly Ala Gly Gly Gly 




130 








135 










140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


lie 


Pro 


Asn 


Tyr Leu Leu Pro Lys 


145 






150 










155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met Glu Gin Tyr i>eu 










165 








170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu Val Ala Gin His 






180 










185 






190 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 

200 


Glu 


Gin 


Asn 


Lys Glu Asn Gin Asn 
205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie 


Arg 


Ser 


Lys 


Thr Ser Ala Arg Tyr 




210 








215 










220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He Thr Ser Glu Lys 


225 








230 










235 


240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser Phe Asn Ala Ala 








245 








250 




255 


Ser 


Asn 


Ser 


Arg 

260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu 


Asp Asn Ala Gly Lys 
270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu Val Gly Gin Gin 






275 








280 








285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 




290 








295 










300 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 


305 






310 










315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 








325 










330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr Val Pro 






340 










345 






350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




355 










360 








365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 


370 










375 










380 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 


385 










390 








395 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 






405 








410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 
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420 



Thr 


Thr 


Phe Glu His Gin 


Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe Phe 


Arg Trp 


465 




470 






Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 






485 






Tyr 


Ser 


Asp Ala Asp lie 


Ser 


Glu 




500 






Ala 


Gin 


Pro Ser Thr Ser 


Asp 


Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 




535 





<210> 244 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 244 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


lie 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Phe 


Tyr 
13 0 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Tyr 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 




275 










280 



425 






430 






Leu Gin Asp 


Arg Met 


Phe 


Lys 


Phe 






445 








Asp Phe Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Pro Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu Ala Ser 


He 


Asn Tyr 


Ala 


Asp 






525 









497 TAC 



Asp Lys Gly 


He 


Thr Ser 


Glu 


Lys 


10 








15 




Ser Tyr He 


Ser 


Phe Asn 


Ala 


Ala 


25 






30 






Ala Ala 


Leu 


Asp 


Asn Ala 


Gly 


Lys 








45 






Pro Asp 


Tyr 


Leu 


Val Gly 


Gin 


Gin 






60 








Arg He 


Tyr 


Lys 


He Leu 


Glu 


Leu 


75 








80 


Ala Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


90 








95 




Thr He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


105 




110 






Glu Ala 


He 


Ala 


His Thr 


Val 


Pro 








125 






Asn Glu 


Asn 


Phe 


Pro Phe 


Asn 


Asp 






140 








Trp Glu 


Glu 


Gly Lys Met 


Thr 


Ala 


155 








160 


He Leu Gly 


Gly Ser Lys 


Val 


Arg 


170 








175 




Ala Gin 


He 


Asp 


Pro Thr 


Pro 


Val 


185 




190 






Cys Ala Val 


He Asp Gly 


Asn 


Ser 








205 






Leu Gin Asp 


Arg Met Phe 


Lys 


Phe 






220 








Asp Phe Gly 


Lys Val Thr 


Lys 


Gin 




235 








240 


Ala Lys Asp 


His 


Val Val 


Glu 


Val 


250 








255 




Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 


265 






270 






Pro Lys Arg 


Val 


Arg Glu 


Ser 


Val 








285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 245 
<211> €21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 7 8 498 GCT 



<400> 245 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val Pro 


Ser Asp Leu Asp 


1 






5 








10 




15 


Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


Ser Phe 


Val Asn 


Trp Val Ala Glu 








20 








25 




30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


Leu Asn Leu He 




35 










40 






45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin 


Arg Asp Phe Leu 




50 










55 






60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala 


Leu Phe Phe Val 


65 






70 








75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His 


Val Leu Val Glu 








85 








90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe 


Leu Ser Gin He 






100 










105 




110 


Arg 


Glu 


Lys 


lieu 


xie 


bin 


Arg 


lie 


Tyr Arg 


m ir Tie 
\jJLy lie 


VjIU rxu XXIX ucu 




115 










120 






125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly 


Ala Gly Gly Gly 




130 








135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr 


Leu Leu Pro Lys 


145 








150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met 


Glu Gin Tyr Leu 










165 








170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu 


Val Ala Gin His 






180 










185 




190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys 


Glu Asn Gin Asn 






195 










200 






205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr 


Ser Ala Arg Tyr 




210 








215 






220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He 


Thr Ser Glu Lys 


225 








230 






235 


240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe Asn Ala Ala 








245 






250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 








260 








265 




270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val Gly Gin Gin 






275 








280 






285 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He Leu Glu Leu 




290 










295 






300 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu Gly Trp Ala 


305 










310 








315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu 


Phe Gly Pro Ala 










325 








330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His Thr Val Pro 






340 










345 




350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro Phe Asn Asp 




355 








360 






365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp Glu 


Glu Gly 


Lys Met Thr Ala 
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^ *7 n 






375 




Lys 


Veil 


Vai ulU oca 


Ala 


Lys 


Ala 


385 






390 






vai 


Asp 


vain Jjy s y s 


Lys 


Ser 


Ser 




a nc 








lie 


vai 


i nr oci Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






A A A 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 






455 




Glu 


Vai 


Lys Asp Phe 


Phe 


Arg 


Trp 


465 




470 






Glu 


His 


Glu Phe Tyr 


Vai 


Lys 


Lys 






485 








Pro 


Ala 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


530 






535 




Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg 


545 






550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 






565 








Ser 


Gin 


Pro Vai Ser 


Vai 


Vai 


Lys 






580 








lie 


His 


His lie Met 


Gly Lys 


Vai 






595 






600 


Leu 


Vai 


Asn Vai Asp 


Leu Asp 


Asp 




610 




615 





<210> 246 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant 'rep protein: rep52 



<400> 246 



Met 


Glu 


Leu 


Vai 


Gly 


Trp 


Leu 


Vai 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 


Ser 


Leu 


Thr 


Lye 


Thr 


Ala 




50 








55 




Pro 


Vai 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Vai 


Asn 


Trp 
135 


Thr 


Cys 


Vai 


Asp 


Lys 


Met 


Vai 


He 


Trp 


145 










150 







380 



He 


Leu 


Gly Gly Ser Lys 


Vai Arg 






395 






400 






He Asp Pro 


Thr 


Pro 


Vai 




410 




415 




Cys 


Ala 


Vai He Asp Gly 


Asn 


Ser 








430 






Leu 


v?m 


Asp Arg Met 


Phe 


Lys 


Phe 






445 








Asp 


j?ne 


Gly Lys Vai 


Thr 


Lys 


Gin 






460 








Ala 


Lys 


Asp His Vai 


Vai 


Glu 


Vai 




475 






480 


Gly 


Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Vai Arg Glu 


Ser 


Vai 


505 






510 






Glu 


Ala 


Ser He Asn Tyr 


Ala Asp 






525 








His 


Vai 


Gly Met Asn 


Leu 


Met 


Leu 






540 








Met 


Asn 


Gin Asn Ser 


Asn 


He 


Cys 






555 






560 


Leu 


Glu 


Cys Phe Pro 


Vai 


Ser 


Glu 




570 




575 




Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys Tyr 


585 






590 






Pro 


Asp 


Ala Cys Thr 


Ala 


Cys Asp 




605 








Cys 


He 


Phe Glu Gin 









620 



498 


GCT 






Asp 


Lys 


Gly He Thr Ser 


Glu Lys 


10 




15 


Ser 


Tyr 


He Ser Phe Asn 


Ala Ala 


25 


30 




Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 






45 




Pro 


Asp 


Tyr Leu Vai Gly 


Gin Gin 




60 




Arg 


He 


Tyr Lys He Leu 


Glu Leu 




75 


80 


Ala 


Ser 


Vai Phe Leu Gly 


Trp Ala 




90 




95 


Thr 


He 


Trp Leu Phe Gly 


Pro Ala 


105 




110 




Glu 


Ala 


He Ala His Thr 


Vai Pro 






125 




Asn 


Glu 


Asn Phe Pro Phe 


Ash Asp 






140 




Trp 


Glu 


Glu Gly Lys Met 


Thr Ala 




155 


160 



WO 03/018820 



Lys 


vai 


Val 


Glu 


Ser 


Ala 


Lys Ala He 








165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser Ala 






180 








185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 




210 










215 




Glu 


Leu 


Thr Arg Arg Leu Asp His Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 








245 








Glu 


His 


Glu Phe Tyr Val Lys Lys Gly 








260 








265 


Pro 


Ala 


Asp Ala Asp 


He 


Ser 


Glu Pro 






275 










280 


Ala 


Gin 


Pro Ser Thr Ser Asp Ala Glu 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 








325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys Leu 








340 








345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys 






355 










360 


lie 


His 


His 


lie Met Gly Lys Val Pro 




370 










375 




Leu 


Val 


Asn Val Asp Leu Asp Asp Cys 


385 










390 






<210> 247 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 498 


<400> 247 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 








100 






105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 
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Leu 


Pl «p fil v Qpv XiVS Val 


At*ci 


X /u 


175 




Gin 


11c Asp tr L.\J Xlix. rto 


V ct J. 




1 Oft 




Ala 


val lie Asp vj_Ly Asn 


Ser 




one 




Gin 


ASp Arg ricu trie juys 


f ne 




220 




Phe 


\3jLy jjys vax xxii xjys 


m n 

V? -LH 




1 c 

235 




Lys 


Asp nis vai vax blu 


vai 


250 


255 




Gly 


Ala Lys Lys Arg Pro 


Ala 


270 




Lys 


Arg Val Arg Glu Ser 


Val 


285 




Ala 


Ser He Asn Tyr Ala 


Asp 




300 




Val 


Gly Met Asn Leu Met 


Leu 




315 


320 


Asn 


Gin Asn Ser Asn lie 


Cys 


330 


335 




Glu 


Cys rue rtO vai aer 






350 




Ala 


Tyr Gin Lys Leu Cys 


Tyr 




~3 C C 




Asp 


nla UyS A Ha 


Asp 


380 




ne 








395 




GCT 






Lys 


Val irro del Asp j-icu. 


ASp 


10 


13 






Val Asn Tro Val Ala 


Glu 




30 




Asp 


Met Asp Leu Asn Leu 


He 




45 




Lys 


Leu Gin Arg Asp Phe 


Leu 




60 




Pro 


Glu Ala Leu Phe Phe 


Val 




75 


80 


His 


Met His Val Leu Val 


Glu 


90 


95 




Gly 


Arg Phe Leu Ser Gin 


He 


110 




Arg 


Gly He Glu Pro Thr 


Leu 


125 




Arg 


Asn Gly Ala Gly Gly 


Gly 


140 




Pro 


Asn Tyr Leu Leu Pro 


Lys 




155 


160 


Thr 


Asn Met Glu Gin Tyr 


Leu 
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165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 " 490 495 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 248 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 498 GCT 
<400> 248 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
20 25 30 
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Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~* 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

B5 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

, 290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 249 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 499 GCC 



<400> 249 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




SO 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 



He 


Lys Val Pro 


Ser Asp 


Leu Asp 




10 






15 




Ser 


Phe Val Asn 


Trp 


Val 


Ala 


Glu 


25 






30 






Ser 


Asp Met Asp 


Leu 


Asn 


Leu 


He 




45 








Glu 


Lys Leu Gin 


Arg Asp 


Phe 


Leu 




60 










Ala 


Pro Glu Ala 


Leu 


Phe 


Phe 


Val 




75 








80 


Phe 


His Met His 


Val 


Leu Val 


Glu 




90 






95 




Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


He 


105 




110 






Tyr 


Arg Gly He 


Glu 


Pro 


Thr 


Leu 
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115 






Pro 


Asn 


Trp 


Phe 


Ala Val Tnr Lys 




130 




135 


Asn 


Lys 


Val 


Val 


Asp Glu Cys Tyr 


145 






150 


Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala 










165 


Ser 


Ala 


Cys 


Leu 


Asn Leu Thr Glu 






180 




Leu 


Thr 


His 


Val 


Ser Gin Thr Gin 






195 




200 


Pro 


Asn 


Ser 


Asp 


Ala Pro Val lie 




210 




215 


Met 


Glu 


Leu 


Val 


Gly Trp Leu Val 


225 








230 


Gin 


Trp 


He 


Gin 


Glu Asp Gin Ala 








245 


Ser 


Asn 


Ser 


Arg 


Ser Gin He Lys 








260 




lie 


Met 


Ser 


Leu 


Thr Lys Thr Ala 






275 




280 


Pro 


Val 


Glu 


Asp 


He Ser Ser Asn 




290 




295 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 


305 








310 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 










325 


Thr 


Thr 


Gly 


Lys 


Thr Asn He Ala 






340 




Phe 


Tyr 


Gly 


Cys 


Val Asn Trp Thr 






355 




360 


Cys 


Val 


Asp 


Lys 


Met Val He Trp 


370 






375 


Lys 


Val 


Val 


Glu 


Ser Ala Lys Ala 


385 








390 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser Ser 








405 


He 


Val 


Thr 


Ser 


Asn Thr Asn Met 








420 




Thr 


Thr 


Phe 


Glu 


His Gin Gin Pro 






435 




440 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His 




450 






455 


Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp 


465 








470 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 










485 


Pro 


Ser 


Ala 


Ala 


Asp He Ser Glu 








500 




Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 






515 




520 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg 




530 






535 


Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg 


545 








550 


Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys 










565 


Ser 


Gin 


Pro 


Val 


Ser Val Val Lys 








580 




He 


His 


His 


He 


Met Gly Lys Val 






595 




600 



125 



Thr 


Arg 


Asn 


Giy 


Ai.a uiy vjj.y taiy 








1 ACi 
14 w 




He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 






155 


loO 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 






175 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 


185 








190 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 








205 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 








*5 O f\ 




Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 






235 




240 


Ser 


Tyr 


He 


Ser 


Pne Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 








270 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






285 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 








300 




Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 






Thr 


He 


Trp 


Leu 


Pne Gly Pro Ala 




3 JO 






Glu 


Ala 


He 


Ala 


His Tnr vai. Fro 


r> a c 
345 










Asn 


Glu 


Asn 


Pne 


Pro Phe Asn Asp 










365 


Trp 


Glu 


Glu 


Gly 


Lys Met Tnr Ala 






380 




He 


Leu 


Gly 


Gly 


_ 

Ser Lys Val Arg 






395 




Ann 


Ala 


Gin 


He 


Asp 


Fro Tnr Fro vai 




410 








Cys 


Ala 


Val 


lie 


Asp Gly Asn Ser 


425 










Leu 


Gin 


Asp 


Arg 


net Fne iiys rue 








445 


Asp 


Phe 


Gly 


Lys 


Val Thr Lys Gin 






460 




Ala 


Lys 


Asp 


His 


Val Val Glu Val 




475 




480 


Gly 


Gly 


Ala 


Lys 


Lys Arg Pro Ala 




490 






495 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 


505 






510 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 










525 


His 


Val 


Gly 


Met 


Asn Leu Met Leu 






540 




Met 


Asn 


Gin 


Asn 


Ser Asn He Cys 






555 




560 


Leu 


Glu 


Cys 


Phe 


Pro Val Ser Glu 




570 




575 


Lys 


Ala 


Tyr 


Gin 


Lys Leu Cys Tyr 


585 








590 


Pro 


Asp 


Ala 


Cys 


Thr Ala Cys Asp 



605 
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Leu Val Asn Val Asp Leu Asp Asp Cys ■ lie Phe Glu Gin 
610 615 620 

<210> 250 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 499 GCC 
<400> 250 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr Ser 


Glu 


Lys 


1 








5 








10 


15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe Asn 


Ala 


Ala 






20 








25 30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala Ala Leu Asp Asn Ala 


Gly Lys 






35 








40 


45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly 


Gin 


Gin 




50 










55 




60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He Leu 


Glu 


Leu 


65 








70 






75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu Gly 


Trp Ala 




85 








90 


95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr lie Trp Leu Phe Gly 


Pro 


Ala 




100 










105 110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala lie Ala His rar 


Val 


Pro 






115 








120 


125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro Phe 


Asn Asp 




130 






135 




140 






Cys 


Vdl 


Asp 


Lys 


ncu 


VOJ> 


Tip 


Ttt-» 

irp 


XJLJgt UXU UlU Ulj uyo ucl 


Thr 


Ala 


145 








150 






155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 








165 








170 


175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro Thr 


Pro 


Val 






180 










185 190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly 


Asn 


Ser 






195 










200 


205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe 


Lys 


Phe 




210 










215 




220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val Thr 


Lys 


Gin 


225 








230 






235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val Val 


Glu 


Val 








245 








250 


255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg 


Pro 


Ala 








260 










265 270 






Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg Glu 


Ser 


Val 






275 








280 


285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr 


Ala 


Asp 




290 










295 




300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His Val Gly Met Asn Leu 


Met 


Leu 


305 










310 






315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met Asn Gin Asn Ser Asn 


He Cys 








325 








330 


335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe Pro Val 


Ser 


Glu 








340 










345 350 






Ser 


Gin 


Pro 


Val 


Ser 


val 


Val 


Lys 


Lys Ala Tyr Gin Lys Leu 


Cys 


Tyr 






355 










360 


365 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys Thr Ala 


Cys Asp 




370 










375 




380 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys He Phe Glu Gin 
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385 390 395 

<21Q> 251 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 499 GCC 



<400> 251 














Val Pro Ser Asp Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


1 






5 








10 


15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn Trp Val Ala 


Glu 








20 








25 


30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp Leu Asn Leu 




35 










40 




45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg Asp Phe 


Leu 




50 










55 






60 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala Leu Phe Phe 


65 




743 








75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His Val Leu Val 


Glu 








85 








90 


95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe Leu Ser Gin 


He 






100 








105 


110 




Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg 


Gly He Glu Pro Thr 


Leu 




115 










120 




125 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala Gly Gly 




130 








135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu Leu Pro 


Lys 


145 






150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met Glu Gin Tyr 


Leu 










165 






170 


175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu Val Ala Gin 






180 










185 


190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys Glu Asn Gin 


Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr Ser Ala Arg 


Tyr 




210 










215 






22 0 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr Ser Glu 


Lys 


225 








230 








235 


240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe Asn Ala 


Ala 








245 






250 


255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn Ala Gly 


Lys 








260 








265 


270 


Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val Gly Gin 






275 








280 


285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys He Leu Glu 


Leu 




290 








295 






300 


Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe Leu Gly Trp 


305 




310 






315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe Gly Pro 


Ala 






325 






330 


335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His Thr Val 


Pro 






340 










345 


350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe Pro Phe Asn 


Asp 




355 








360 




365 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly Lys Met Thr 


370 










375 






380 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly Ser Lys Val 


Arg 


3B5 










390 






395 


400 



WO 03/018820 



Val 


Asp 


Gin Lys Cys Lys Ser Ser 


Ala 






405 




lie 


Val 


Thr Ser Asn Thr Asn Met 


Cys 






420 


425 


Thr 


Thr 


Phe Glu His Gin Gin Pro 


Leu 






435 440 




Glu 


Leu 


Thr Arg Arg Leu Asp His 


Asp 




450 


455 


Ala 


Glu 


Val 


Lys Asp Phe Phe Arg Trp 


465 




470 




Glu 


His 


Glu Phe Tyr Val Lys Lys 


Gly 






485 




Pro 


Ser 


Ala Ala Asp He Ser Glu 


Pro 






500 


505 


Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu 






515 520 




Arg 


Leu 


Ala Arg Gly His Ser Leu 




530 


535 





<210> 252 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 499 



<400> 252 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 
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Gin 


He Asp Pro 


Thr Pro 


Val 


410 




415 




Ala 


Val He Asp 


Gly Asn Ser 






430 




Gin 


Asp Arg Met 


Phe Lys 


Phe 




445 






Phe 


Gly Lys Val 


Thr Lys 


Gin 




460 






Lys 


Asp nis vai 


Val Glu 


Val 


475 




480 


ta-Ly 


Aid ijya LiyS 


Arg Pro 


Ala 


490 




495 




Lys 


Arg Val Arg 


Glu Ser 


Val 






510 




Ala 


Ser He Asn 


Tyr Ala Asp 




525 






GCC 








Lys 


uiy lie inr 


Ser Glu 


Lys 


10 




15 




Tyr 


Tl* Gov DVi<a 

lie oer rne 


Asn Ala 


Ala 




30 




Ala 


Leu Asp Asn 


Ala Gly Lys 




AC 






Asp 


iyr Leu v ai 


Gly Gin Gin 








lie 


Tvy* T i vc Tip 
xyx jjys j-j-c; 


Leu Glu 


Leu 








80 


Ser 


DVia T.aii 

vai fac Lieu 


Gly Trp Ala 


90 




95 




lie 


irp lieu irxic 


Gly Pro Ala 




110 




Ala 


He Ala His 


Thr Val 


Pro 




125 






Glu 


Asn Phe Pro 


Phe Asn Asp 




140 






Glu 


Glu Gly Lys 


Met Thr 


Ala 




155 




160 


Leu 


Gly Gly Ser 


Lys Val 


Arg 


170 




175 




Gin 


He Asp Pro 


Thr Pro 


Val 




190 




Ala 


Val He Asp 


Gly Asn 


Ser 




205 






Gin 


Asp Arg Met 


Phe Lys 


Phe 




220 






Phe 


Gly Lys Val 


Thr Lys 


Gin 




235 




240 


Lys 


Asp His Val 


Val Glu 


Val 


250 




255 




Gly 


Ala Lys Lys 


Arg Pro 


Ala 
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260 

Pro Ser Ala Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 ~* 310 

<210> 253 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 503 GCG 



<400> 253 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


vax fro oer Asp ucu 


Asp 


1 






5 








JLU 




Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


val ash xrp vai /ua 








20 










30 


lie 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp lieu Asn L>eu 




35 










40 




At? 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg Asp Phe 


Leu 


50 










55 






60 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


VjlU Ala iJCU irU.cs tiiC 


65 




70 








75 


BO 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His Val Leu Val 


Glu 








85 








90 


95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe Leu Ser Gin 






100 








105 


110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly He Glu Pro Thr 


Leu 




115 










120 




125 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


■Thr 


Lys 


Thr Arg 


Asn Gly Ala Gly Gly 




130 








135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu Leu Pro 


Lys 


145 






150 






155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met Glu Gin Tyr 


Leu 










165 








170 


175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu Val Ala Gin 






180 










185 


190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys Glu Asn Gin 


Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr Ser Ala Arg 


Tyr 




210 








215 






220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr Ser Glu 


Lys 


225 








230 








235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe Asn Ala 


Ala 








245 








250 


255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn Ala Gly 


Lys 








260 








265 


270 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val Gly Gin 






275 








280 




285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys He Leu Glu 


Leu 




290 








295 






300 


Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe Leu Gly Trp 


305 




310 








315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe Gly Pro 


Ala 






325 








330 


335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His Thr Val 


Pro 






340 










345 


350 





265 270 
Pro Lys Arg Val Arg Glu Ser Val 
285 

Glu Ala Ser He Asn Tyr Ala Asp 
300 
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Phe Tyx Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ala Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 * " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 254 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 503 GCG 

<400> 254 _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 90 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 ~ 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ala Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 255 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 503 GCG 



<400> 255 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val Pro Ser Asp Leu Asp 


1 






5 






10 15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn Trp Val Ala Glu 








20 






25 30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp Leu Asn Leu He 




35 










40 45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin Arg Asp Phe Leu 




50 










55 


60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala Leu Phe Phe Val 


65 






70 




75 80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His Val Leu Val Glu 










85 






90 95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe Leu Ser Gin He 






100 






105 110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He Glu Pro Thr Leu 






115 










120 125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 


140 
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Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala, Pro Asp Tyr Leu Val Gly Gin Gin 

275 ■ 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 "* ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ala Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 256 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 503 GCG 

<400> 256 ^ 
Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 * 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lya Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 ~ 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 * 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235" 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ala Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 * 310 

<210> 257 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein; rep78 510 GCA 
<400> 257 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 90 95 



V 
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Thr- 
ill 1 


Thr 


v3iy 


Val 

v ai 


live Ser Met Val 






1UU 






Vjr J.U 


Lys 


Leu 


Tl o Gin iLra lie 
lie uiu 




115 




1a U 


Pro 


7\ -r-i 


Trp 


rne 


2XT a Val Thr Lvq 
nla Val J. in u/o 




i o a 
130 




lO 9 


Asn 


Lys 


vai 


Val 


Hap uiu cys x jf i 


145 






19U 


mr 


ulli 


xrxTO 


\3 111 


t.oii Gin Tim Ala. 










lO 3 


Ser 


Ala 


uys 


Leu 


Aesn T.oii TliT" Gill 
ASH IicU X 111 UIU 








180 




Leu 


Thr 


His 


vai 


&er oiu inx vin 






195 




200 


Pro 


Abu 


Ser 


Asp 


Ala Pro vai lie 




210 




215 


Met 


Glu 


Leu 


vai 


L»ly lip iicu veil 


225 








230 


Gin 


Trp 


lie 


Gin 


vilU ASp vjlrl Ala 








"3 vt c 


ser 


Asn 


oer 


Arg 


Cot* m n Tie TiVfl 
051 Vslll 11C U/B 








260 




lie 


Met 


Ser 


Leu 


1 nr by 3 i m ai ct 






275 




4f a u 


Pro 


Val 


Glu 


Asp 


lie bci oei ash 




290 






Asn 


Gly 


Tyr 


Asp 


riO Vain iyi Hid 


305 








310 


Thr 


Lys 


Lys 


13 Vie 

rue 


uiy Jjy 5 ni y ABU 








•a o e 


Thx 


Thr 


t»j.y 


juys 


inr Asn lie Hid 






340 




Pne 


Tyr 


\j-Ly 


Cys 


Val ash up J. in 




TEC 




JDV 


Cys 


vai 


Asp 


Lys 


Mat- X7ra 1 Tl p Trn 

we u vai lie ^ip 


370 






^ *7 Q 


Lys 


Val 


Val 


Glu 


Ser Ala. Lvs Ala 


•a o c 
385 








ion 


vai 


ASp 


m Tt 




(Vq T.v« Spt* Ser 










a n c 


lie 


t7a1 
Val 


Xiu 


Car 


len Thr &en Met 
nail x in nau new 








42U 




Tin v 


XXJ-L 




Glu 


His Gin Gin Pro 

£1^9 C -A. \m* 






435 




440 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His 




450 






455 


Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp 


465 








470 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 










485 


Pro 


Ser 


Asp 


Ala 


Asp lie Ser Glu 








500 




Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 






515 




520 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg 


530 






535 


Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg 


545 








550 


Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys 










565 


Ser 


Gin 


Pro 


Val 


Ser Val Val Lys 



Leu Gly 


Arg Phe 


Leu 


Ser Gin 


He 


105 






110 




Tyr 


Arg 


Gly He Glu 


Pro Thr 


Leu 








125 






Thr Arg 


Asn Gly Ala 


Glv Glv 


Glv 






140 








He 


Pro 


Asn Tyr 


Leu 


Leu Pro 


Lys 






155 






low 


Trp 


Thr 


Asn Met 


Glu 


Gin Tyr 


Leu 


170 






17c 

I/O 




Arg Lys 


Arg Leu Val 


Ala Gin 
/via will 


His 


185 








1 an 

13U 




Glu 


Gin 


Asn Lys 


Glu 


noil VJlll 


AST! 






205 






Arg Ser 


Lys Thr 


Ser 




Tyr 






220 








Asp 


Lys 


Gly He 


Thr 


Ser Glu 


Lys 






23S 








Ser 


Tyr 


He Ser 


Phe 


IX can AT a 


Ala 




250 










Ala 


Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 


265 








270 




Pro Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 








285 






Arg 


He 


Tyr Lys 


He 


Leu Glu 


Leu 






300 








Ala 


Ser 


Val Phe 


Leu 


Glv Tm 


Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe 


Gly Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 


345 








•acn 




Asn 


Glu 


Asn Phe 


Pro 


Phe Asn 


Asp 








365 






Trp 


Glu 


Glu Gly Lys 


Met Thr 


Ala 




380 








He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 




410 




415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








445 






Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






460 








Ala 


Lys 


Asp His 


Val 


Val Glu 


Val 




475 






480 


Gly Gly 


Ala Lys 


Lys 


Arg Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val Arg 


Glu Ala 


Val 


505 






510 




Glu Ala 


Ser He 


Asn 


Tyr Ala 


Asp 








525 






His 


Val 


Gly Met Asn 


Leu Met 


Leu 






540 








Met 


Asn 


Gin Asn 


Ser 


Asn He 


Cys 






555 






560 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser 


Glu 




570 




575 




Lys 


Ala 


Tyr Gin Lys 


Leu Cys 


Tyr 
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580 

lie His His lie Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 



585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 
605 

Cys lie Phe Glu Gin 
620 



<210> 258 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 



<400> 258 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 








Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 



510 GCA 



Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 






1 c 
ID 




Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 


25 




30 






Ala Ala Leu Asp 


Asn Ala 


Gly 


Lys 


45 








Pro Asp Tyr Leu 


Val Gly 


Gin 


Gin 


' 60 










Arg He Tyr Lys 


He 


Leu 


Glu 


Leu 


75 








80 


Ala Ser Val Phe 


Leu Gly 


Trp 


Ala 


90 










Thr He Trp Leu 


Phe Gly 


Pro 


Ala 


105 




110 






Glu Ala He Ala 


His 
125 


Thr 


Val 


Pro 


Asn Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 


140 










Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


155 








160 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 






175 




Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 


185 




190 






Cys Ala Val He 


Asp Gly 


Asn 


Ser 


205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


220 










Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 








240 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 


250 






255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 




270 




Val 


Pro Lys Arg Val 


Arg 


Glu 


Ala 


285 








Glu Ala Ser He 


Asn Tyr 


Ala 


Asp 


300 










His Val Gly Met 


Asn 


Leu 


Met 


Leu 


315 








320 


Met Asn Gin Asn 


Ser 


Asn 


He 


cys 


330 






335 




Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


365 









WO 03/018820 



PCT/IB02/04087 



-305- 



Ile His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 

385 390 395 

<210> 259 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 510 GCA 

<400> 259 m 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

1 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lye Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr- Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe ABn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 






375 




Lys 


vai 


vai 


Glu Ser Ala Lys 


Ala 


385 








390 




Val 


Asp 


Gin 


Lys Cys 


Lys Ser 


Ser 






405 






lie 


Val 


Thr 


Ser Asn 


Thr Asn 


Met 








420 






Thr 


Thr 


Phe 


Glu His 


Gin Gin 


Pro 






435 






440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys 


Asp Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu 


Phe Tyr 


Val Lys 


Lys 








485 






Pro 


Ser 


Asp 


Ala Asp 


He Ser 


Glu 








500 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 


530 






535 





<210> 260 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 260 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 




100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 



225 230 



380 



He 


Leu 


Gly 


Gly Ser 


Lys Val Arg 






3 95 




400 


Ala 


Gin 


He 


Asp Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp 


Arg Met 


Phe Lys Phe 








445 




Asp 


Phe 


Gly 


Lys Val 


Thr Lys Gin 






460 




Ala 


Lys 


Asp 


His Val 


Val Glu Val 




475 




480 


Gly 


Gly 


a j. a 


T tra T.irQ 

Jjy 3 iiyo 




490 






495 


Pro 


Lys 


Arg 




Glu Ala Val 


b Ud 






510 


Glu 


Ala 


ser 


lie Asn 


lyi nxct ns»^j 








525 






GCA 








Asp 


Lys 


Glv 


He Thr 


Ser Glu Lys 


10 






15 


Ser 


IVr 
A Jr £ 


He 


Ser Phe 


Asn Ala Ala 


25 






30 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 








45 




Pro 


Asp 




Leu Val 


Gly Gin Gin 








60 




Arg 


Tip 

lie 




Lys He 


Leu Glu Leu 




75 




80 


Ala 


Ser 


Val 


Phe Leu 


Gly Trp Ala 




90 






95 


Thr 


He 


Trp 


Leu Phe 


Gly Pro Ala 


105 






110 


Glu 


Ala 


He 


Ala His 


Thr Val Pro 








125 




Asn 


Glu 


Asn 


Phe Pro 


Phe Asn Asp 








140 


Met Thr Ala 


Trp 


Glu 


Glu 


Gly Lys 




155 




160 


He 


Leu 


Gly 


Gly Ser 


Lys Val Arg 




170 


175 


Ala 


Gin 


He 


Asp Pro 


Thr Pro Val 


185 






190 


Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 






205 




Leu 


Gin 


Asp 


Arg Met 


Phe Lys Phe 








220 




Asp 


Phe 


Gly 


Lys Val 


Thr Lys Gin 




235 




240 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
245 ~ 250 255 

Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ala Val 
285 

Glu Ala Ser lie Asn Tyr Ala Asp 

> 300 . ... , 



Glu His Glu Phe Tyr Val Lys Lys 






260 










Pro Ser Asp Ala Asp 


He 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


290 










295 




Arg Leu Ala Arg Gly Hxs 


Ser 


Leu 


305 








310 






<210> 261 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 261 










Val 


Thr Ala 


Gly 


XT IlC 


iyr 

• 5 


Glu 


He 


1 

Glu His 


Leu 


Pro 


Glv 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 






70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 




100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


210 








215 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






260 










He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




275 










280 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
45 

Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 ~ HO 

Tyr Arg Gly He Glu Pro Thr Leu 
125 

Thr Arg Asn Gly Ala Gly Gly Gly 
140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 190 
Glu Gin Asn Lys Glu Asn Gin Asn 
205 

Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 
285 

Arg fie Tyr Lys He Leu Glu Leu 
300 

Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
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325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 ~ 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 * 615 620 

<210> 262 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 



<400> 262 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 , 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



100 



511 GCA 



Asp Lys 


Gly 


He Thr Ser Glu 


Lys 


10 


15 


Ala 


Ser Tyr 


He 


Ser Phe Asn Ala 


25 




30 




Ala Ala 


Leu 


Asp Asn Ala Gly 


Lys 






45 




Pro Asp 


Tyr 


Leu Val Gly Gin 


Gin 






60 




Arg He 


Tyr 


Lys He Leu Glu 


Leu 


75 




80 


Ala Ser 


Val 


Phe Leu Gly Trp 


Ala 


90 




95 




Thr He 


Trp 


Leu Phe Gly Pro 


Ala 


105 


110 
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fhr 

1 LLL 




Glv 


Lys Thr Asn lie Ala 






lie 


120 


fne 


Tyr 


nl \r 
wiy 


Pv«5 Val Asn. Tro Thr 




130 




13 5 


Cys 


Vdl 


ASp 


t,vc Met Val lie Tid 


145 






150 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 






165 

JL09 


VBX 


ASp 


Gin 


Lys Cys Lys Ser Ser 






10U 


116 




Thr 


Cor &<zn TViT Asn Met 






195 


200 


Thr 


Thr 


Pne 


/-»"],, iT-i c fZl n m n Pro 
ulu 1X15 bill, J.H nw 




210 




«19 


61 u 


Leu 


Thr 


AXy Arg Jjcu >isp nib 


225 






*3 "4 fl 


Glu 


TT- 1 

val 


T TPF< 

jjys 


i\sp iriic nic niy 






245 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 








260 


Pro 


Ser 


Asp 


Ala Asp lie Ser Glu 






275 


280 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 




290 




295 


Arg 


Tyr 


Gin 


Asn Lys Cys Ser Arg 


305 




310 


Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 






325 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 








340 


Ser 


Gin 


Pro 


Val Ser Val Val Lys 






355 


360 


lie 


His 


His 


He Met Gly Lys Val 




370 




375 


Leu 


Val 


Asn 


Val Asp Leu Asp Asp 


385 






390 



<210> 263 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



Glu 


Ala He Ala His 


Thr Val 


Pro 




125 






Asn 


Glu Asn Phe Pro 


Phe Asn Asp 




140 






Tro 


Glu Glu Gly Lys 


Met Thr 


Ala 




155 




160 


He 


Leu Gly Gly Ser 


Lys Val 


Arg 




170 


175 




Ala 


Gin lie Asp Pro 


Thr Pro 


Val 


185 


190 




Cys 


Ala Val He Asp 


Gly Asn Ser 


205 






Leu 


Gin Asp Arg Met 


Phe Lys 


Phe 




220 








Phe Glv Lvs Val 


Thr Lys 


Gin 






240 


Ala 


Lys Asp His Val 


Val Glu 


Val 




250 


255 




Gly 


Gly Ala Lys Lys 


Arg Pro 


Ala 


265 




270 




Pro 


Lys Arg Val Arg 


Glu Ala 


Val 




285 






Glu 


Ala Ser He Asn 


Tyr Ala Asp 




300 






His 


Val Gly Met Asn 


Leu Met 


Leu 




315 




320 


Met 


Asn Gin Asn Ser 


Asn He 


Cys 




330 


335 




Leu 


Glu Cys Phe Pro 


Val Ser 


Glu 


345 


350 




Lys 


Ala Tyr Gin Lys 


Leu Cys 


Tyr 


365 






Pro 


Asp Ala Cys Thr 


Ala Cys Asp 




380 






Cys 


He Phe Glu Gin 







395 



<220> 

<223> Mutant rep protein: rep68 511 GCA 



<400> 263 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys Val Pro Ser 


Asp 


Leu 


Asp 


1 






5 








10 




15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe Val Asn Trp 


Val 


Ala 








20 






25 




30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp Met Asp Leu 


Asn 


Leu 




35 










40 


45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


Lys Leu Gin Arg 


Asp 




50 










55 




60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro Glu Ala Leu 


Phe 


Phe 


65 




70 






75 




Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His Met His Val 


Leu 


Glu 








85 








90 




95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly Arg Phe Leu 


Ser 


Gin 






100 






105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 


Arg Gly He Glu 


Pro 


Thr 


Leu 
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115 






120 


Pro 


Asn 


Trp Phe 


Ala 


Val Thr Lys 




130 






135 


Asn 


Lys 


Val Val Asp 


Glu Cys Tyr 


145 






150 




Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala 








165 






Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr Glu 






180 








Leu 


Thr 


His Val 


Ser 


Gin 


Thr Gin 






195 






200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val He 




210 






215 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu Val 


225 








230 




Gin 


Trp 


lie Gin 


Glu 


Asp 


Gin Ala 






245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 






260 








lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 




290 






295 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 




310 




Thr 


Lys 


Lys Phe Gly 


Lys 


Arg Asn 








325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






340 








Phe 


Tyr 


Gly Cys Val 


Asn Trp Thr 




355 






360 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


370 








375 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 






405 






lie 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 






420 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 








455 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 






470 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 








485 






Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser Leu 


530 








535 



<210> 264 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



-310- 



125 



Tnr 


ATy 


Asn 


\j±y Aid 














140 








lie 


Pro 


Asn 


Tyr Leu 


Leu 


fro 


Lys 






155 








Trp 


Thr 


Asn 


Met Glu 


Gin 


Tyr 


Leu 


170 








± fZ> 




Arg 


Lys 


Arg 


Leu Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr Ser 


Ala 


Arg 


Tyr 
















Asp 


Lys 


Gly 


He Thr 


Ser 


Glu 


Lys 






235 








o± n 

Z<4 U 


Ser 


Tyr 


He 


Ser Phe 


Asn 


Aia 


Ala 




250 












Ala 


Ala 


Leu 


Asp Asn 


Ala 


Gly 


Lys 


265 








Tin 
2/0 






Pro 


Asp 


Tyr 


Leu Val 


Gly 


Gin 


Gin 




285 








Arg 


He 


Tyr 


Lys He 


Leu 


Glu 


Leu 








300 








Ala 


Ser 


Val 


Phe Leu 


Gly 


Trp 


Ala 






315 






0 fi 
O £ M 


Thr 


He 


Trp 


Leu Phe 


Gly 


Pro 


Til a 

Ala 










335 




Glu 


Ala 


He 


Ala His 


Tnr 


vai 


fro 


345 








icn 






Asn 


Glu 


Asn 


rxlc fro 


flic 


Asn 


sp 








365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 








He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He Asp 


Gly 


Asn 


Ser 


425 








430 




Phe 


Leu 


Gin 


Asp 


Arg Met 


Phe 


Lys 






445 








Asp 


Phe 


Gly 


Lys Val 


Thr 


Lys 


Gin 






460 








Ala 


Lys 


Asp 


His Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly 


Ala 


Lys Lys 


Arg 


Pro 


Ala 


490 








495 




Pro 


Lys 


Arg 


Val Arg 


Glu 


Ala 


Val 


505 




510 


Ala 




Glu 


Ala 


Ser 


He Asn 


Tyr 


Asp 



525 



<220> 

<223> Mutant rep protein: rep40 511 GCA 
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<400> 264 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 ** 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 " 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 ' 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 265 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 512 GCT 
<400> 265 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gin 


Phe 


Glu 


Lys 


{a±y (jiu oer iyx 










85 


Thr 


Thr 


Gly 


Vai 


Lys Ser wet vai 








100 




Arg 


Glu 


Lys 


Leu 


lie Gin Arg lie 




115 




120 


Pro 


Asn 


Trp 


Phe 


Ala Val Thr Lys 




130 




135 


Asn 


Lys 


Val 


Val 


Asp Glu Cys Tyr 


145 






150 


Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala 










165 


Ser 


Ala 


Cys 


Leu 


Asn Leu Thr Glu 






180 




Leu 


Thr 


His 


Val 


Ser Gin Thr Gin 






195 




200 


Pro 


Asn 


Ser 


Asp 


Ala Pro Val lie 




210 




215 


Met 


Glu 


Leu 


Val 


Gly Trp Leu Val 


225 








230 


Gin 


Trp 


lie 


Gin 


Glu Asp Gin Ala 








245 


Ser 


Asn 


Ser 


Arg 


Ser Gin lie Lys 








260 




lie 


Met 


Ser 


Leu 


Thr Lys Thr Ala 






275 




280 


Pro 


Val 


Glu 


Asp 


lie Ser Ser Asn 




290 




295 


Asn 


.Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 


305 








310 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 










325 


Thr 


Thr 


Gly 


Lys 


Thr Asn lie Ala 








340 




Phe 


Tyr 


Gly 


Cys 


Val Asn Trp Tnr 






355 




360 


Cys 


Val 


Asp 


Lys 


Met Val He Trp 




370 






375 


Lys 


Val 


Val 


Glu 


Ser Ala Lys Ala 


3 85 








390 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser Ser 










405 


lie 


val 


Thr 


ber 


Asn inr ash wet 








420 




Thr 


Thr 


Phe 


Glu 


His Gin Gin Pro 






435 




440 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His 




450 






455 


Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp 


465 








470 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 










485 


Pro 


Ser 


Asp 


Ala 


Asp lie Ser Glu 








500 




Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 






515 




520 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg 


53 0 






535 


Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg 


545 








550 


Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys 



Phe 


His 


riCL ills V dl 


Leu Val Glu 




90 






Leu Gly 


Arg Pne Leu 


oer uin lis 


105 






Tin 
HO 


Tyr Arg 


vj-Ly lie lalU 


fro inr beu 






123 




Thr Arg 


ASH bly M_L ei 


oiy *j j_y vjiy 






140 




He 


Pro 


xy x jjcu 


Ti^ll Pth T.V5 
tic Li. riu ±jy a 






155 


160 


Trp 


Thr 


» Mot- ril,. 

Asn Met Glu 


Gin Tyr Leu 


170 




175 


Arg 


Lys 


Arg Leu vai 


Aia uin nis 


185 




190 


Glu 


Gin 


Asn Lys Glu 


Asn Gin Asn 






205 




Arg 


Ser 


Lys Thr Ser 


ai a Arg iyr 




220 




Asp 


Lys 


tsiy lie inr 


Car ^11 it T.ifo 

jci uiu juys 






235 


240 


Ser 


Tyr 


Tie Ser Phe 


ABQ Ala iiia 




250 




ICC 


Ala 


Ala 


Leu Asp Asn 


Aia \aiy jjys 


265 






*5 *7 rt 


Pro 


Asp 


iyr jueu vai 


vjiy v7Xii vjxii 






nor 




Arg 


He 


Tyr Lys lie 


Lieu uiu Jugii 






300 




Ala 


Ser 


Val PVif» Ti^ll 
vai rue ucu 








315 




Thr 


He 


Trp Leu Phe 


uly riO Ala 




330 






Glu 


Ala 


Tip Til a Hi E 

lie iiia nxb 


Thr Val Pro 


345 






•sen 


Asn 


Glu 


HSU true nu 


PV»ff» Asn Aso 






£ ^ 




Trp Glu 


rsi it ril v live 
uiu \jm y uy s 


Met Thr Ala 






'ion 




He 


Leu 


pl »» r<1 Car 

\3±y vjxy oest 


t.vb Val Ara 






J" J 


400 


Ala 


Gin 


lie ASp riO 


TVii- Pi-n Val 




410 


ill C 

4lJ 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 


425 






430 


Leu 


Gin 


Asp Arg Met 


Phe Lys Phe 






445 




Asp 


Phe 


Gly Lys Val 


Thr Lys Gin 






460 




Ala 


Lys 


Asp His Val 


Val Glu Val 




475 


480 


Gly Gly 


Ala Lys Lys 


Arg Pro Ala 




490 




495 


Pro 


Lys 


Arg Val Arg 


Glu Ser Ala 


505 






510 


Glu Ala 


Ser lie Asn 


Tyr Ala Asp 






525 


His 


Val 


Gly Met Asn 


Leu Met Leu 






540 




Met 


Asn 


Gin Asn Ser 


Asn He Cys 






555 


560 


Leu 


Glu 


Cys Phe Pro 


Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 266 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 512 GCT 



<400> 266 



Met 


Glu 


T All 

Leu 


vai 


GJ.y 


Trp 


leu val 


Asp L»ys v»xy 11c 


TVn** C«i^ 

J- 11 Jm OCX UlU 


Lys 


1 








c 

9 








19 




Gin Trp 


lie 


Gin 


GlU 


Asp 


blQ Aid 


oer xyr lie oci 


DVi ci Ren Rl a 
IT £1C Ab 11 hi d 


Hla 
















30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


_ 

He Lys 


Ala nld bell /\Bp 


A5U Ala Uiy 


iiys 






35 






a n 

H U 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


Pro Asp Tyr Leu 


vax uiy oin 






50 










60 






Pro 


Val 




Asp 


1J.C 


Cat* 


Ser Asn 


/iig lie iyj. uy o 




Leu 


65 








70 




75 




80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


Ala Ser Val Phe 


Leu Gly Trp 


Ala 






85 






90 


95 




Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr He Trp Leu 


Phe Gly Pro 


Ala 






100 








105 


110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He Ala 


Glu Ala He Ala 


His Thr Val 


Pro 






115 






120 




125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr 


Asn Glu Asn Phe 


Pro Phe Asn 


Asp 




130 








135 


140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


Trp Glu Glu Gly 


Lys Met Thr 


Ala 


145 










150 




155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He Leu Gly Gly 


Ser Lys Val 


Arg 








165 






170 


175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala Gin He Asp 


Pro Thr Pro 


Val 






180 








185 


190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys Ala Val He 


Asp Gly Asn 


Ser 






195 








200 


205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu Gin Asp Arg 


Met Phe Lys 


Phe 




210 










215 


220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His 


Asp Phe Gly Lys 


Val Thr Lys 


Gin 


225 










230 




235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys Asp His 


Val Val Glu 


Val 








245 




250 


255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly Gly Ala Lys 


Lys Arg Pro 


Ala 








260 




265 


270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 


Pro Lys Arg Val 


Arg Glu Ser 


Ala 






275 








280 




285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 


Glu Ala Ser He 


Asn Tyr Ala 


Asp 




290 










295 


300 






Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val Gly Met 


Asn Leu Met 


Leu 


305 










310 




315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn 


Ser Asn He 


Cys 








325 






330 


335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 


Leu Glu Cys Phe 


Pro Val Ser 


Glu 








340 








345 


350 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 267 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 512 GCT 
<400> 267 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1.5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 _ ' _ 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 ~ 150 155 * 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 * 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ~ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Ala 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 268 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 512 GCT 



<400> 268 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr Ser Glu Lys 


1 








5 








10 15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe Asn Ala Ala 






20 








25 30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly Lys 






35 










40 


45 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly Gin Gin 




50 








55 




60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He Leu Glu Leu 


65 








70 






75 80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu Gly Trp Ala 






85 








90 95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe Gly Pro Ala 








100 










105 110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His Thr Val Pro 






115 










120 


125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro Phe Asn Asp 




130 










135 




140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys Met Thr Ala 


145 










150 






155 160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys Val Arg 










165 








170 175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro Thr Pro Val 








180 








185 190 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly Asn Ser 






195 










200 


205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe Lys Phe 




210 










215 




220 
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Glu 


Leu 


Thr 


Arg Arg Leu Asp His Asp 


Phe Gly Lys 


Val Thr Lys Gin 


225 










230 






235 




240 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp Ala 


Lys Asp His 


Val Val Glu Val 








245 








250 




2S5 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys Gly 


Gly Ala Lys 


Lys Arg Pro Ala 






260 








265 






270 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu Pro 


Lys Arg Val 


Arg Glu Ser Ala 






275 










280 






285 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala Glu 




Tl A 

lie 


Asn Tyr Ala Asp 


290 










295 






300 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 








305 










310 












<210> 269 


















<211> 621 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant rep protein: rep78 516 


GCG 






<400> 269 
















Ser Asp Leu Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys Val 


Pro 


1 






5 








10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe Val 


Asn 


Trp Val Ala Glu 








20 






25 






30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp Met 


Asp 


Leu Asn Leu He 




35 










40 






45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


Lys Leu 


Gin 


Arg Asp Phe Leu 


50 










55 






60 


Leu Phe Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro Glu 


Ala 


65 




70 






75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His Met 


His 


Val Leu Val Glu 








85 








90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly Arg 


Phe 


Leu Ser Gin He 






100 






105 






110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 


Arg Gly He 


Glu Pro Thr Leu 




115 










120 






125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 


Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro Asn 


Tyr 


Leu Leu Pro Lys 


145 






150 




155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 


Thr Asn 


Met 


Glu Gin Tyr Leu 










165 




170 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys Arg 


Leu 


Val Ala Gin His 






180 








185 






190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 


Gin Asn 


Lys 


Glu Asn Gin Asn 




195 










200 






205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 


Ser Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 






220 


Thr Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys Gly 


He 


225 








230 






235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr He 


Ser 


Phe Asn Ala Ala 








245 








250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala Leu Asp 


Asn Ala Gly Lys 








260 








265 






270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp Tyr 


Leu 


Val Gly Gin Gin 






275 








280 






285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He Leu Glu Leu 




290 








295 




300 


Leu Gly Trp Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser Val 


Phe 
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305 310 



X XIX 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 






325 






Tnr 


X X1X7 


Gly 


Lys 


Thr Asn lie 


Ala 


Glu 






340 






345 


Xrlxe 


IS -r- 

iyr 


Gly 


to 


Val Asn Tm 


Thr 


Asn 




355 






360 




uys 


Val 


Asjp 


Lys 


Met Val He 


Trp 


Trp 


370 






375 






Lys 


vdl 


Val 

VAX 


Glu 


Ser Ala Lvs 


Ala 


He 


IOC 








390 




Ala 


Vdl 


Asp 


m n 


Lys 


eve Lvs Ser 
405 


Ser 


lie 


val 


TllX 


ser 




Met 


Cys 








<4 *5 A 






425 


Tlir 


Tin? 


Pne 


Cj-LU 


rlx S vjlll uin 


Pro 


Leu 






4J3 






440 




Glu 


T Alt 

Lieu 


luT 


Arg 


nX y iJCU J-' 


His Asp 








455 




Ala 


Glu 


Val 


Lys 


Asp 


Phe Phe Arg 


Trp 


465 






470 






Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys Gly 










485 






Pro 


Ser 


Asp 


Ala 


Asp He Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro 


Ala 


Thr Ser Asp 


Ala 


Glu 






515 






520 


His 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg 


530 






535 






Phe 


Pro 


Cys 


Arg 


Gin Cys Glu 


Arg 


Met 


545 






550 






Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 


Leu 










565 






Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys 


Lys 








580 






585 


He 


His 


His 


He 


Met Gly Lys 


Val 


Pro 






595 






600 




Leu 


Val 


Asn 


Val 


Asp Leu Asp 


Asp 


Cys 




610 






615 







<210> 270 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 516 



<400> 270 



Met Glu 


Leu 


Val 


Gly Trp 
5 


Leu Val Asp 


1 

Gin Trp 


He 


Gin 


Glu Asp 


Gin Ala Ser 




20 




25 


Ser Asn 


Ser 


Arg 


Ser Gin 


He Lys Ala 




35 




40 


He Met 


Ser 


Leu 


Thr Lys 


Thr Ala Pro 


50 








55 


Pro Val 


Glu 


Asp 


He Ser 


Ser Asn Arg 


65 






70 




Asn Gly 


Tyr 


Asp 


Pro Gin 


Tyr Ala Ala 






85 
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315 








320 


He 


Trp 


Leu Phe 


Gly Pro Ala 


330 








335 




Ala 


He 


Ala His 


Thr 


Val 


Pro 








350 






Glu 


Asn 


Phe Pro 


Phe 


Asn 


Asp 






365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 








Leu 


Gly Gly Ser 


Lys Val Arg 




395 








400 


Gin 


He Asp Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He Asp 


Gly Asn Ser 








430 






Gin 


Asp Arg Met 


Phe Lys 


Phe 






445 








Phe 


Gly Lys Val 


Thr 


Lys 


Gin 






460 








Lys 


Asp 


His Val 


Val 


Glu 


Val 


475 








480 


Gly 


Ala 


Lys Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg 


Val Arg 


Glu 


Ser Val 






510 






Ala 


Ser 


He Asn 


Tyr Ala Asp 






525 








Val 


Gly 


Met Asn 


Leu 


Met 


Leu 




540 








Asn 


Gin 


Asn Ser 


Asn 


He 


Cys 




555 








560 


Glu 


Cys 


Phe Pro 


Val 


Ser 


Glu 


570 






575 




Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








590 






Asp 


Ala 


Cys Thr 
605 


Ala 


Cys 


Asp 


He 


Phe 


Glu Gin 












620 









GCG 



Lys 


Gly He Thr 


Ser Glu Lys 


10 


15 


Tyr 


He Ser Phe 


Asn Ala Ala 




30 


Ala 


Leu Asp Asn 


Ala Gly Lys 




45 




Asp 


Tyr Leu Val 


Gly Gin Gin 


60 




He 


Tyr Lys He 


Leu Glu Leu 




75 


80 


Ser 


Val Phe Leu 


Gly Trp Ala 


90 




95 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 ~ 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 . 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 271 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 516 GCG 



<400> 271 












Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 








Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


val 


Lys 


Ser 


Met 


Val 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
45 

Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
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100 






Arg 


(jlU 


Lys Leu 


He 


Gin Arcr He 




115 




120 


Pro 


Asn 


Trp Phe 


Ala 


Veil X 111 Uy to 




130 




135 


Asn 


Lys 


Val Val 


Asp 


dl 11 PVR TVTT 


145 








Thr 


Gin 


Pro Glu 


Leu 


Gin Tro Ala 








165 




Ser 


Ala 


Cys Leu 


Asn 


Leu Thr Glu 






180 






Leu 


Thr 


His Val 


Ser 


f3l n Thr Gin 




195 






Pro 


Asn 


Ser Asp 


Ala 


riO v ct-L lie 




210 






Met 


Glu 


Leu Val Gly 


lip lieu val 


225 








230 


Gin 


Trp 


He Gin 


Glu 


ASp uin «i« 






245 




Ser 


Asn 


Ser Arg 


Ser 


Ulli IXC JJJfO 






260 






lie 


Met 


Ser Leu 


Thr 


T .ire Thr ll a 
Jjy S 1 1 11 nia 






275 






Pro 


Val 


Glu Asp 


He 


oer oci Atou 




290 






Asn 


Gly 


Tyr Asp 


Pro 


i*5 1 ri Tvt? Ala 

VJIU J./I 


305 






11 ft 
4lU 


Thr 


Lys 


Lys Phe 


Gly 


jjys Aiy rt^u. 






325 




Thr 


Thr 


Gly Lys 


Thr 


Tien TT <» A 1 a 
ASQ lie ttlo 






340 






Phe 


Tyr 


Gly Cys 


Val 


7icn Trn WlT" 
noil li^ Alii 




355 




360 


Cys 


val 


Asp Lys 


Met 


vax lie 1 *p 


370 






-J / 3 


Lys 


Val 


Val Glu 


Ser 


Ala. Lvs Ala 


•ape 








390 


Val 


Asp 


Gin Lys 


Cys 


Lys Ser Ser 






405 




lie 


Val 


Thr Ser 


Asn 


Thr Asn Met 






420 






Thr 


Thr 


Phe Glu 


His 


Gin Gin Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 






455 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 






470 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys 








4B5 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






500 






Ala 


Gin 


Pro Ala Thr 


Ser Asp Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly 


His Ser Leu 


530 






535 



-319- 

105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 
125 

Thr Arg Asn Gly Ala Gly Gly Gly 
140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 " 190 

Glu Gin Asn Lys Glu Asn Gin Asn 
205 

Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 
285 

Arg He Tyr Lys He Leu Glu Leu 
300 

Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Thr He Trp Leu Phe Gly Pro Ala 

330 335 
Glu Ala He Ala His Thr Val Pro 
345 350 
Asn Glu Asn Phe Pro Phe Asn Asp 
365 

Trp Glu Glu Gly Lys Met Thr Ala 
380 

He Leu Gly Gly Ser Lys Val Arg 
395 400 
Ala Gin lie Asp Pro Thr Pro Val 

410 415 
Cys Ala Val He Asp Gly Asn Ser 
425 430 
Leu Gin Asp Arg Met Phe Lys Phe 
445 

Asp Phe Gly Lys Val Thr Lys Gin 
460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser He Asn Tyr Ala Asp 
525 



<210> 272 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep40 516 GCG 

Met°Glu ? Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 IS 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * * 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

* 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 ISO 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

2 4 5 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 273 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 517 GCT 

<400> 273 _ _ ^ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arc? Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 . 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Ala Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 535 540 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 * ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 274 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 517 GCT 



10 15 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
55 60 

Ser Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 " HO 

He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 140 

He Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
295 300 

Ser Arg His Val Gly Met Asn Leu Met Leu 
315 320 



<400> 274 






Met 


Glu 


Leu Val 


Gly 
5 


Trp 


1 
Gin 


Trp 


He Gin 


Glu 


Asp 






20 






Ser 


Asn 


Ser Arg 


Ser 


Gin 






35 






He 


Met 


Ser Leu 


Thr 


Lys 




50 








Pro 


Val 


Glu Asp 


He 


Ser 


65 






70 


Asn Gly 


Tyr Asp 


Pro 


Gin 






85 




Thr 


Lys 


Lys Phe Gly 


Lys 




100 






Thr 


Thr 


Gly Lys 


Thr 


Asn 






115 






Phe 


Tyr 


Gly Cys 


Val 


Asn 




130 








Cys 


Val 


Asp Lys 


Met 


Val 


145 








150 


Lys 


Val 


Val Glu 


Ser 


Ala 






165 




Val Asp 


Gin Lys 


Cys 


Lys 






180 






He 


Val 


Thr Ser 


Asn 


Thr 






195 






Thr 


Thr 


Phe Glu 


His 


Gin 




210 








Glu 


Leu 


Thr Arg Arg 


Leu 


225 








230 


Glu 


Val 


Lys Asp 


Phe 


Phe 








245 




Glu 


His 


Glu Phe 


Tyr 


Val 






260 






Pro 


Ser 


Asp Ala Asp 


He 






275 






Ala 


Gin 


Pro Ser Ala 


Ser 




290 








Arg Tyr 


Gin Asn 


Lys 


Cys 


305 








310 


Phe 


Pro 


Cys Arg 


Gin 


Cys 
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325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 3^0 395 

<210> 275 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Mutant rep protein: rep68 517 GCT 

<400> 275 

I -ir OV»o Tvr fllu Tie Val lie 

10 15 
Ser Phe Val Asn Trp Val Al« 
25 30 
Ser Asp Met Asp Leu Asn Lei 
40 * 45 

Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 ~ HO 

He Tyr Arg Gly He Glu Pro Thr Leu 
120 ~ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 " 190 

Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
2B0 285 
Asn Arg He Tyr Lys He Leu Glu Leu 
300 

Ala Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Asn Thr He Trp Leu Phe Gly Pro Ala 
330 335 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 






5 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 






Pro 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 




35 










Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 








85 






Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 






180 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 










230 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 








245 






Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 




290 








295 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


305 










310 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 








325 
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Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Ala Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 276 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 517 GCT 

<400> 276 ^ ft-rj t.^ii val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
i Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
i Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 ~ HO 

Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 
185 190 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 






180 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 
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195 


200 




Thr 


Thr 


Phe Glu 


His Gin Gin Pro 


Leu 




210 




215 




Glu 


Leu 


Thr Arg 


Arg Leu Asp His 


Asp 


225 




230 




Glu 


Val 


Lys Asp 


Phe Phe Arg Trp 


Ala 






245 




Glu 


His 


Glu Phe 


Tyr Val Lys Lys 


Gly 






260 


265 


Pro 


Ser 


Asp Ala 


Asp He Ser Glu 


Pro 






275 


280 




Ala 


Gin 


Pro Ser 


Ala Ser Asp Ala 


Glu 




290 




295 




Arg 


Leu 


Ala Arg 


Gly His Ser Leu 




305 






310 





<210> 277 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 517 



<400> 277 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 



275 280 
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205 








Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lvs 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






300 










AAC 














Lvs 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lvs 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn Gly 


Ala 


Gly 


Gly 


Gly 




140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Lys 


Arg 


Leu 


Val 


Ala 

190 


Gin 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 

1QC 


Gly 


Gin 


Gin 



285 
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Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
- - - 345 350 



340 •*"»- 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ^ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Asn Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 * 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 278 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 517 AAC 

Met°Glu 7 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn . Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

* 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 • 285 

Ala Gin Pro Ser Asn Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300. 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 - 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 279 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 517 AAC 

Thr°Ala 7 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

* 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 I 90 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Ash Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 350 

■ Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

385 390 395 _ ^ 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Asn Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 280 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 517 AAC 
<400> 280 

Met Glu Leu Val Gly Trp Leu Val -Asp Lys Gly lie Thr Ser Glu Lys 

x 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 = 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 " 90 95 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ & 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

- 245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Asn Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 261 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 518 GCA 

Thr°Ala 8 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 25 30 
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Ijvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 * 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe . Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 • 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
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515 520 525 

Arcx Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 2B2 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 518 GCA 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

^ 5 10 I 5 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 8 J 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1°5 H° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 " 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 I 40 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 I 75 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 19° 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 *™ 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 2 55 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 
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Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 283 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 518 GCA 
<400> 283 

v Phe T\rr Glu He Val He 

10 15 

Val Asn Trp Val Ala Glu 
30 

Met Asp Leu Asn Leu He 
45 

Leu Gin Arg Asp Phe Lev 
60 

Glu Ala Leu Phe Phe Val 
75 80 
Met His Val Leu Val Glu 
90 95 

Arg Phe Leu Ser Gin He 
110 

Gly He Glu Pro Thr Leu 
125 

Asn Gly Ala Gly Gly Gly 
140 

Asn Tyr Leu Leu Pro Lys 
155 160 
Asn Met Glu Gin Tyr Leu 
170 175 
Lys Arg Leu Val Ala Gin His 
190 

Gin Asn Lys Glu Asn Gin Asn 
205 

Ser Lys Thr Ser Ala Arg Tyr 
220 

Lys Gly He Thr Ser Glu Lys 
235 240 
Tyr He Ser Phe Asn Ala Ala 
250 255 
Ala Leu Asp Asn Ala Gly Lys 
270 

Asp Tyr Leu Val Gly Gin Gin 
285 

He Tyr Lys He Leu Glu Leu 
300 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


Val 


lie 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 




Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Phe 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie Tyr 






115 










120 


Thr 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




lie 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


225 










230 








Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 










245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn Arg 




290 








295 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 
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305 






310 




Thr 


Lys 


Lys 


Phe Gly Lys Arg 




325 




Thr 


Thr 


Gly 


Lys Thr Asn 


He 






340 




Phe 


Tyr 


Gly 


Cys Val Asn 


Trp 




355 






Cys 


Val 


Asp 


Lys Met Val 


He 


370 






375 


Lys 


Val 


Val 


Glu Ser Ala 


Lys 


385 






390 




Val 


Asp 


Gin 


Lys Cys Lys 


Ser 






405 




He 


Val 


Thr 


Ser Asn Thr 


Asn 








420 




Thr 


Thr 


Phe 


Glu His Gin 


Gin 






435 






Glu 


Leu 


Thr 


Arg Arg Leu Asp 




450 






455 


Glu 


val 


Lys 


Asp Phe Phe Arg 


465 




470 




Glu 


His 


Glu 


Phe Tyr Val 


Lys 








485 




Pro 


Ser 


Asp 


Ala Asp lie 


Ser 






500 




Ala 


Gin 


Pro 


Ser Thr Ala Asp 






515 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


530 




535 


<210> 284 






<211> 312 






<212> PRT 







-333- 

315 320 
Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 
380 

Ala He Leu Gly Gly Ser Lys Val Arg 
395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 " 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 518 GCA 

<400> 284 ^ fllv Ttt5 Leu Val Asp Lys Gly Ile Thr Ser Glu Lys 

10 15 
Ala Ser Tyr* Ile Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg Ile Tyr Lys Ile Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr Ile Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala Ile Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala Ile Leu Gly Gly Ser Lys Val Arg 
170 175 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


■ 1 








S 






Gin 


Trp 


Ile 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


Ile 


Ile 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


Ile 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


Ile 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


Ile 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 2B0 285 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 285 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 519 GCG 



15 

Val Al< 
30 



80 

Leu Val Git 
95 

Ser Gin Il€ 
110 



160 

Gin Tyr Leu 

175 
Ala Gin His 
190 



240 
Ala Ala 
255 



<400> 285 














Val Pro Ser 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 
10 


1 
Glu 


His 


Leu 


Pro 


5 
Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn Trp 








20 








25 


Met Asp Leu 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 




35 










40 




45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 


50 










55 






60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala Leu 


65 








70 








75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His Val 








85 








90 


Arg Phe Leu 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 






100 








105 


Gly He Glu 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 




115 










120 




125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala 




130 








135 






140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu 


145 








150 








155 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met Glu 










165 








170 


Arg Leu Val 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 






180 










185 


Asn Lys Glu 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 




195 










200 




205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr Ser 




210 








215 






220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr 


225 










230 








235 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe 








245 








250 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 
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260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp lie Ser Ser Asia Arg lie Tyr Lys lie Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 " 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 ~ 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 286 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 519 GCG 
<400> 286 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 " 60 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 no 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 * 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 " 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 287 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 519 GCG 
<400> 287 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Ly6 Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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SO 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Ash Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 "* 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 ~ 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 2B0 * 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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<210> 288 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 519 GCG 
<400> 288 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

.35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 €0 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 - 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 289 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 GCA 
<400> 289 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 ~ 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ' 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 " 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 ** 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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500 


505 




Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala Glu Ala 






515 


520 


Val 


Arg Tyr 


Gin Asn Lys 


Cys Ser Arg His 




530 




535 




Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met 


Asn 


545 




550 


Glu 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys Leu 






565 




570 


Ser 


Gin 


Pro Val Ser 


Val Val Lys Lys 


Ala 






580 


585 




lie 


His 


His lie Met 


Ala Lys Val Pro Asp 






595 


600 


lie 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp Cys 




610 


615 





510 

Ser lie Asn Tyr Ala Asp 
525 

Gly Met Asn Leu Met Leu 
540 

Gin Asn Ser Asn lie Cys 
555 560 
Cys Phe Pro Val Ser Glu 
575 

Tyr Gin Lys Leu Cys Tyr 
590 

Ala Cys Thr Ala Cys Asp 
605 

Phe Glu Gin 
620 

<210> 290 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 598 GCA 

Met°Glu 9 Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

! 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 .25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu -Phe Gly Pro Ala 

100 " 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 v 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 I 90 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tvr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 " 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Ala Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 291 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 GAC 

^r°Ala 9 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

x 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

a ntz 4-10 , A 3 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

^nrk 475 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

AOC 490 



290 295 3°° 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
505 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
-_- - * 375 380 

Lys Ala He Leu Gly 

390 395 
Lys Ser Ser Ala Gin 
405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 f 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 

Arg Trp Ala Lys Asp 

470 475 
_ . _ Val Lys Lys Gly Gly 
4 8 5 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 * 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 535 540 

Pro Cys Arg Gin Cys 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu C^s Phe Pro Val Ser Glu 

565 570 5 '=> 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 565 5ay 

He His His He Met Asp Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 - 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 292 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 598 GAC 

Met°Glu 9 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 i 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 ^ 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 7 0 75 80 



530 535 
Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
~ 550 555 = ou 
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Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 35 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1° 5 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ^ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 I 70 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

- 290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met *eu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Asp Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 293 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 AGC 

Thr°Ala 9 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

f r? fiO 



50 55 ' 60 

Gil 

65 70 ' 3 — 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 _ B ? 
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85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arc? Glu L Y b Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 " 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ~ 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Aro Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
54S ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 ~ 570 575 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Ser Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 ~ 615 620 

<210> 294 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 59B AGC 
<400> 294 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys . 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 16° 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin LyB Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 * 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
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355 360 
lie His His lie Met Ser Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 295 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 295 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 








360 



365 



Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys He Phe 


Glu 


Gin 








395 












600 GCG 












He Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 








15 




Ser Phe Val 


Asn Trp 


Val 


Ala 


Glu 


25 






30 






Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




45 








Glu Lys Leu 


Gin Arg 


Asp 


Phe 


Leu 




60 










Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




125 








Thr Arg Asn 


Gly Ala 


Gly 


Gly 


Gly 


140 










He Pro Asn 


Tyr Leu 


Leu 


Pro 


Lys 


155 










160 


Trp Thr Asn 


Met Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg Lys Arg 


Leu 


Val 


Ala 


Gin 


His 


185 






190 






Glu Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 




205 








Arg Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 








255 




Ala Ala Leu 


Asp Asn 


Ala 


Gly 


Lys 


265 






270 






Pro Asp Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




300 










Ala Ser Val 


Phe 


Leu 


Gly 


Trp 


Ala 


315 










320 


Thr He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Glu Ala He 


Ala 


His 


Thr 


Val 


Pro 


345 






350 






Asn Glu Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






365 
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Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 42 5 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 "* " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 , 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ^ 550 555 5 f° 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Ala Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 296 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 600 GCG 
<400> 296 

M m tr-= 1 m \r Tm TiF»u Val Asp 

10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ale 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lyf 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gli 
60 

Asn Arg He Tyr Lys He Leu Glu Lex 
75 S° 
Ala Ala Ser Val Phe Leu Gly Trp Al* 

90 95 
Asn Thr He Trp Leu Phe Gly Pro A1j 

105 HO 
Ala Glu Ala He Ala His Thr Val Pre 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asi 
140 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 








20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 
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145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 1"5 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
210 215 220 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
230 235 240 

Phe Arg Trp Ala Lys Asp His Val Val Glu "~ 
245 250 255 

Glu His Glu Phe Tyr. Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 ^ u 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Ala Pro Asp Ala Cys Thr Ala Cys Asp 
370 375 380 

* Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 297 

<211> 621 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Mutant -rep protein: rep78 600 CCG 

<400> 297 

lv T3Vif» Tvr Rlu Tie Val He _ 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 125 
Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 - 160 



Thr 


Ala 


Gly Phe Tyr 


Glu 


He 


1 




5 






Glu 


His 


Leu Pro Gly 


He 


Ser 






20 






Lys 


Glu 


Trp Glu Leu 


Pro 


Pro 




35 






Glu 


Gin 


Ala Pro Leu 


Thr 


Val 




50 






55 


Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


65 




70 




Gin 


Phe 


Glu Lys Gly 


Glu 


Ser 






85 






Thr 


Thr 


Gly Val Lys 


Ser 


Met 






100 






Arg 


Glu 


Lys Leu He 


Gin 


Arg 


Pro 


Asn 


115 

Trp Phe Ala 


Val 


Thr 




130 




135 


Asn 


Lys 


Val Val Asp 


Glu 


Cys 


145 




150 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Aan Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 18 5 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gil Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 33b 

' Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 4U " 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe Phe lr| Trp Ala Lys Asp His Val Val Glu Val 

465 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

4B5 490 4yb 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 ^, ^ 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 57 => 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Pro Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 298 
<2H> 397 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 298 



Wcu 
T 


m n 

UJ. IX 


T.(»t1 Val Glv 
JUCU VAX VJXJf 

5 




Leu 


Val 


1 

fl n 


irp 


Tie Gin Glu 

11C VJ1U wAU 


Asp 


Gin 


Ala 




20 








aer 


Asn 


Car 2V Y"t"l C^it" 


Gin 


He 


Lvs 






35 






40 


ixe 


Mat- 
net 


Cay T.ai i TVjT" 
5C1 XlCU JL11X 


Lys 


Thr 


Ala 










55 




fro 


Val 


UlU AoU lie 


Ser 


Ser 


Asn 


D3 




70 






Asn 


vsxy 


1 jr 1 -TV»3 £J f 


Gin 


Tvr 


Ala 






85 








mr 


Xjys 


T.ve pVifa fil v 
D y a it lie m j 


Lys 


Ara 


Asn 




100 










Thr 


Glv Lvs Thr 


'Asn 


He 


Ala 




115 






120 


±rne 


Tyr 


Glv fvs Val 
vjiy vax 


Asn 


Trn 


Thr 




130 




135 




cys 


val 


&ert T,vr M^fc 


Val 


He 


Trp 


1 /IE 






150 






Lys 


v cLl 


Val Glii Ser 
val vjiu o w i 


Ala 


Lvs 


Ala 




165 








Val 


Asp 


Gin Lys Cys 


Lvs 


Ser 


Ser 






180 








lie 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






195 






200 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 




210 






215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 






230 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






260 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 






280 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 




290 






295 




Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


305 






310 






Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg 






325 








Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 






340 








Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 






355 






360 


He 


His 


His He Met 


Gly 


Lys 


Pro 




370 






375 




Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp 


385 






390 







600 


CCG 






Asp 


Lys 


Gly He Thr Ser Glu 


Lys 




10 


15 




Ser 


Tyr 


He Ser Phe Asn Ala 


Ala 


25 


30 




Ala 


Ala 


Leu Asp Asn Ala Gly 


lVys 






45 




Pro Asp 


Tyr Leu Val Gly Gin 


Gin 






fin 




Arg 


He 


Tyr Lys He Leu Glu 


Leu 




75 


80 


Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 




90 


95 




Thr 


He 


Trp Leu Phe Gly Pro 


Ala 


105 




110 




Glu 


Ala 


He Ala His Thr Val 


Pro 






125 




Asn 


Glu 


Asn Phe Pro Phe Asn 


Asp 






140 




Trp Glu 


Glu Gly Lys Met Thr 


Ala 






155 


160 


He 


Leu 


Gly Gly Ser Lys Val 


Arg 




170 


175 




Ala 


Gin 


He Asp Pro Thr Pro 


Val 


185 




190 




Cys 


Ala 


Val He Asp Gly Asn 


Ser 




205 




Leu 


Gin 


Asp Arg Met Phe Lys 


Phe 






220 




Asp 


Phe 


Gly Lys Val Thr Lys 


Gin 




235 


240 


Ala Lys 


Asp His Val Val Glu 


val 




250 


255 




Gly Gly 


Ala Lys Lys Arg Pro 


Ala 


265 




270 




Pro 


Lys 


Arg Val Arg Glu Ser 


Val 




285 




Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 






300 




His 


Val 


Gly Met Asn Leu Met 


Leu 






315 


320 


Met 


Asn 


Gin Asn Ser Asn He 


Cys 




330 


335 




Leu 


Glu 


Cys Phe Pro Val Ser 


Glu 


345 




350 




Lys 


Ala 


Tyr Gin Lys Leu Cys 


Tyr 




365 




Pro Asp 


Ala Cys Thr Ala Cys 


Asp 






380 




Cys 


He 


Phe Glu Gin 





395 



<210> 299 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 601 GCA 



<400> 299 














Val 

V ttl 




Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


vai 


Tl T 

lie iiys 


Pt*T» Qpy" ZX Qn T.oi 1 Son 

f J>U ^CX UCU Awy 


1 






5 








10 




15 


Glu His 


Leu 


Pro 


Gly 


lie 


ser 


Asp 


Cor- PVi «a 
oci cue 


vai 


Aqn Tna Val Ala Glu 

A9U lip Vm £"VJ»Ca. 








20 








25 




30 


Lys 


Glu 


lrp 


Glu 


Leu 


Pro 


Fro 


Asp 


Ser Asp 


ncL. 


21<3T"> Ti^H &qn Ti^U Tl** 
nau ucu nau jjcu 




3 5 
















45 


Glu 


Gin 


Aid 


Pro 


Leu 


Thr 


vai 


Ala 




- 

i_i£U 


Gl n 2Vt*ct IV cn PHf^ Leu. 
ulu r\±. y ncu rue ucu 


50 


















60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


\j-LU 


£1 a T.^ti SVia Val 
Aid iJCU. Jr X1C xr 4 ICS veil 


65 






70 








75 


80 


Gin 


Phe 


ulU 


Lys 


Gly 


Glu 


Ser 


Tyr 


Pne Hi s 


wee 


£115 Veil lieu V Ql 131 u 








85 












95 


Thr 


Thr 


Vaiy 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


irnc lieu ocx will ixc 






100 








105 




110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 




<jiy 


ti c± Glu Pto Thr Leu 




1 JLb 










1 Ct \J 






125 


Pro 


Asn 


Trp 


Phe 


Ala 


val 


inr 


Lys 


_, _ 
Tnr Arg 


Asn 


Rlv Ala Glv Glv Glv 




130 








X -> -> 








140 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


lie fro 


Asn 


Tvr-r Ti^n T.f»ii Pro LvS 
lyi UCU UCU rx v uy a 


145 








13 v 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


_ „, 
Tip inr 


Asn 


M*»t Gin Gin Tvr Leu 














170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Tnr 


ulu 






Leu Val Ala Gin His 






i an 
10 U 










185 




190 


Leu 


Thr 




Val 


Ser 


Gin 


inr 


200 


ulu Vain 


Sen 

ABU 


Lys Glu Asn Gin Asn 
205 


Pro 


Asn 


Ser 


Asp 


Ala 


Fro 


val 


iie 


Arg osr 


Lys 


Thr Ser Ala Ara Tyr 




210 








215 








220 


Met 


Glu 


ucu 


Val 


Gly 


Trp 


Leu 


vai 


Asp Liys 


Glv 


Tie Thr Ser Glu Lvs 

IMA >J ^ J 


225 








JU 








235 


240 


Gin 


Trp 


He 


Gin 




Asp 


blu 


Til a 


ser Tyr 


He 


Ser Phe Asn Ala Ala 








245 






250 




255 


Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala Ala 
265 


Leu 


Asp Asn Ala Gly Lys 
270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu Val Gly Gin Gin 






275 








280 






285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr 


Lys He Leu Glu Leu 




290 








295 








300 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val 


Phe Leu Gly Trp Ala 


305 






310 








315 


320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu Phe Gly Pro Ala 








325 








330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu Ala 


He 


Ala His Thr Val Pro 






340 










345 




350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe Pro Phe Asn Asp 




355 










360 






365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu 


Gly Lys Met Thr Ala 


370 








375 








380 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly 


Gly Ser Lys Val Arg 


385 










390 






395 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He 


Asp Pro Thr Pro Val 






405 






410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He Asp Gly Asn Ser 






420 










425 




430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin 


Asp 


Arg Met Phe Lys Phe 
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435 






Glu 


Leu 


Thr Arg Arg 




450 








Glu 


Val 


Lys 


Asp 


Phe 












Glu 


His 


Glu 


Phe 


Tyr 










485 


Pro 


Ser 


Asp 


Ala Asp 








500 




Ala 


Gin 


Pro 


Ser 


Thr 






515 






Arg 


Tyr 


Gin 


Asn 


Lys 




530 






Gin 


Phe 


Pro 


Cys 


Arg 


545 










Phe 


Thr 


His Gly Gin 










565 


Ser 


Gin 


Pro 


Val 


Ser 








580 




lie 


His 


His 


He 


Met 






595 






Leu 


Val 


Asn 


Val 


Asp 




610 








<210> 300 






<211> 397 






<212> PRT 







440 445 
Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 555 560 

Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Gly Lys Val Ala Asp Ala Cys Thr Ala Cys Asp 

600 605 
Leu Asp Asp Cys He Phe Glu Gin 
615 620 



<220> 

<223> Mutant rep protein: rep52 601 GCA 

Met°Glu°Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
g i n is 

Gin Glu Asp Gin Ala Se 
20 25 



1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

<o r\ O C. 3 0 



U " — 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 - 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 I 10 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 ISO 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 I 75 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
210 215 220 
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Glu Leu Thr Arg Arg Leu Asp His Asp 
225 230 
Glu Val Lys Asp Phe Phe Arg Trp Ala 
245 

Glu His Glu Phe Tyr Val Lys Lys Gly 
260 265 
Pro Ser Asp Ala Asp lie Ser Glu Pro 

275 280 
Ala Gin Pro Ser Thr Ser Asp Ala Glu 

290 295 
Arg Tyr Gin Asn Lys Cys Ser Arg His 
305 310 
Phe Pro Cys Arg Gin Cys Glu Arg Met 
325 

Phe Thr His Gly Gin Lys Asp Cys Leu 
340 345 
Ser Gin Pro Val Ser Val Val Lys Lys 

355 360 
He His His He Met Gly Lys Val Ala 

370 375 
Leu Val Asn Val Asp Leu Asp Asp Cys 
385 390 

<210> 301 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep 78 335 420 495 GCT GCC GCC 



<400> 301 
















Val 








Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


He 


Lys 


Pro 


Ser 


Asp 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 






70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 




Gly 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 




130 








135 










140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


145 






150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 


Gin 


Asn 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 



-353- 



Phe Gly Lys 

235 
Lys Asp His 
250 

Gly Ala Lys 

Lys Arg Val 

Ala Ser He 
300 

Val Gly Met 

315 
Asn Gin Asn 
330 

Glu Cys Phe 

Ala Tyr Gin 

Asp Ala Cys 
380 

He Phe Glu 
395 



Val Thr 

Val Val 

Lys Arg 
270 
Arg Glu 
285 

Asn Tyr 

Asn Leu 

Ser Asn 

Pro Val 
350 
Lys Leu 
365 

Thr Ala 
Gin 



Lys Gin 
240 
Glu Val 
255 

Pro Ala 

Ser Val 

Ala Asp 

Met Leu 
320 
He Cys 
335 

Ser Glu 
Cys Tyr 
Cys Asp 
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230 235 240 

Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 
245 250 255 

Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 285 
lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

295 300 
Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
310 315 320 

Glv Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 
325 ~ 330 335 

Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

360 365 
Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

375 380 
Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
390 395 400 

Cvs Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
405 410 415 

Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 
485 490 495 

Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 555 560 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 

Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 605 
Asp Leu Asp Asp Cys He Phe Glu Gin 
615 620 

<210> 302 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 335 420 495 GCT GCC GCC 

<400> 302 „ 
Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
15 10 15 



225 






Gin 


Tro 


He Gin 


Ser 


Asn 


Ser Arg 






260 


IXC 


Met 


Ser Leu 






275 


Pro 


Val 
Val 






290 




Asn 




Tyr Asp 


JU3 










Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






•5CC 


Cys 


Val 


Asp jjy» 




j / u 




Lys 


Val 


Val Glu 


Jo3 






v ai 


Asp 


Gin Lys 


He 


Val 


Thr Ala 






420 


Thr 


Thr 


"DVi a CI"] tl 

true UlU 








Glu 


L»eu 


Thr Arg 










Val 




465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


He 


His 


His He 






595 


Leu 


Val 


Asn Val 




610 
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Gin 


Trp 


lie 


Gin 


Glu Asp Gin Ala 






20 




Ser 


Asn 


Ser Arg 


Ser Gin He Lys 






35 




40 


He 


Met 


Ser 


Leu 


Thr Lys Thr Ala 




50 






55 


Pro 


Val 


Glu Asp 


He Ser Ser Asn 


65 








70 


As n 


Gly 


Tyr Asp 


Pro Gin Tyr Ala 








85 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 




100 




Thr 


Thr 


Gly Lys 


Thr Asn He Ala 






115 




120 


Phe 


Tyr 


Gly Cys 


Val Asn Trp Thr 




130 






135 


Cys 


Val 


Asp 


Lys 


Met Val He Trp 


145 








150 


Lys 


Val 


Val 


Glu 


Ser Ala Lys Ala 








165 


Val 


Asp 


Gin Lys 


Cys Lys Ser Ser 








180 




He 


Val 


Thr 


Ala 


Asn Thr Asn Met 






195 




200 


Thr 


Thr 


Phe 


Glu 


His Gin Gin Pro 




210 






215 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His 


225 








230 


Glu 


Val 


Lys Asp 


Phe Phe Arg Trp 










245 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 








260 




Pro 


Ser 


Asp 


Ala 


Asp He Ser Glu 






275 




280 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 




290 






295 


Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg 


305 








310 


Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg 










325 


Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys 








340 




Ser 


Gin 


Pro 


Val 


Ser Val Val Lys 






355 




360 


He 


His 


His 


He 


Met Gly Lys Val 




370 






375 


Leu 


Val 


Asn 


Val 


Asp Leu Asp Asp 



385 390 

<210> 303 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 303 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 



Ser Tyr 


He Ser Phe Asn 


Ala 


Ala 


25 




30 






Ala Ala 


Leu Asp Asn Ala 


Gly Lys 






45 






Pro Asp 


Tyr Leu Val Gly 


Gin Gin 






60 






Arg 


He 


Tyr Lys He Leu 


Glu 


Leu 




75 




80 


Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 




90 




95 




Thr 


He 


Trp Leu Phe Gly 


Ala 


Ala 


105 




110 






Glu 


Ala 


He Ala His Thr 


Val 


Pro 






125 






Asn 


Glu 


Asn Phe Pro Phe 


Asn Asp 






140 






Trp 


Glu 


Glu Gly Lys Met 


Thr 


Ala 




155 




160 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 




170 




175 




Ala 


Gin 


He Asp Pro Thr 


Pro 


Val 


185 




190 






Cys 


Ala 


Val He Asp Gly 


Asn 


Ser 




205 






Leu 


Gin 


Asp Arg Met Phe 


Lys 


Phe 






220 






Asp 


Phe 


Gly Lys Val Thr 


Lys 


Gin 




235 




240 


Ala Lys 


Asp His Val Val 


Glu 


Val 




250 




255 




Gly Gly 


Ala Lys Lys Arg 


Ala 


Ala 


265 




270 






Pro 


Lys 


Arg Val Arg Glu 
285 


Ser 


Val 


Glu 


Ala 


Ser He Asn Tyr 


Ala 


Asp 






300 






His 


Val 


Gly Met Asn Leu 


Met 


Leu 






315 




320 


Met 


Asn 


Gin Asn Ser Asn 


He 


Cys 




330 




335 




Leu 


Glu 


Cys Phe Pro Val 


Ser 


Glu 


345 




350 






Lys 


Ala 


Tyr Gin Lys Leu 


Cys 


Tyr 




365 






Pro Asp 


Ala Cys Thr Ala 


Cys 


Asp 






380 






Cys 


He 


Phe Glu Gin 







395 



335 420 495 GCT GCC GCC 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
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20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg" Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin Tie 

100 105 HO 

Atq Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

3 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

1S5 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu. Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 510 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ' 535 . 



<210> 304 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 304 



Met 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


1 

Gin 


rp__ 

Trp 


lie Vji.Il 


9 


Gin 


Ala 












Ser 


Asn 


Ser Arg 


Ser bin 


He 


Lys 












40 


lie 


fie t. 


Ser Leu 


Thr Lys 


Thr 


Ala 




O u 






55 




Pro 


Val 


Glu Asp 


He Ser 


Ser 


Asn 


65 






70 




Ala 


Asn 


Gly 


Tyr Asp 


Pro Gin 


Tyr 






85 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 






100 








Thr 


Thr 


Gly Lys 


Thr Asn 


He 


Ala 






115 






120 


Phe 


Tyr 


Gly Cys 


Val Asn 


Trp 


Thr 




130 






135 




Cys 


Val 


Asp Lys 


Met Val 


lie 


Trp 


145 






150 






Lys 


Val 


Val Glu 


Ser Ala 


Lys 


Ala 






165 






Val 


Asp 


Gin Lys 


Cys Lys 


Ser 


Ser 






180 








He 


Val 


Thr Ala 


Asn Thr 


Asn 


Met 






195 






200 


Thr 


Thr 


Phe Glu 


His Gin 


Gin 


Pro 




210 






215 




Glu 


Leu 


Thr Arg 


Arg Leu 


Asp 


His 


225 






230 






Glu 


Val 


Lys Asp 


Phe Phe 


Arg 


Trp 








245 






Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 






260 








Pro 


Ser 


Asp Ala 


Asp He 


Ser 


Glu 






275 






280 


Ala 


Gin 


Pro Ser 


Thr Ser 


Asp 


Ala 




290 






295 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


305 






310 







335 420 495 GCT GCC GCC 



Aso Tjvs 


Glv 


lie 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg lie 


Tyr 


Lys 


lie 


Leu 


Glu 


Leu 


75 










80 


Ala Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


90 










95 




Thr He 


Trp 


Leu 


Phe 


Gly 


Ala 


Ala 


105 






110 






Glu Ala 


lie 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


155 










160 


He Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


170 






175 


Val 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro 


185 






190 






Cys Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






205 








Leu Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 








270 




Val 


Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 






285 








Glu Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 



<210> 305 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep protein: rep78 39 140 GCA GCC 



^hr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Ala Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 
£c= 70 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 SO « 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 
Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 12S 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
150 155 le>w 

Tnr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 17;> 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 , «. 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 25 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 27U 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 - 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 4 30 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 ~ 455 460 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Aap Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 "* 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 * 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 306 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 39 140 GCA GCC 



<400> 306 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 


1 






5 










10 






15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val Ala 








20 








25 








30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Ala 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu 




35 










40 










45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp Phe 


Leu 




50 










55 










60 




Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe Phe 


65 




70 










75 




Val Leu Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Glu 








85 










90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu Ser Gin 


He 






100 








105 








110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu Pro Thr 


Leu 




115 










120 










125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Ala 


Ala Gly Gly Gly 




130 








135 










140 




Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu Pro 


145 








150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 










165 






170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin 






180 










185 








190 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu Ash Gin 
205 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 










220 


Thr Ser Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Lys 


225 








230 








235 




Phe Asn Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Ala 
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245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 • 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tvr Glv Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 380 

• Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 307 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 279 428 451 GCC GCT GCC 
<400> 307 

.y Phe Tyr Glu He Val He . 
X 5 10 * 5 

t His Leu Pro Glv He Ser Asp 

25 30 
Asp Ser Asp Met Asp Leu Asr 
40 45 
Ala Glu Lys Leu Gin Arg As| 
50 55 60 

i Trp Arg Arg Val Ser Lys Ala Pro 
65 70 75 — 80 

i r>Vie> m n r,vs Glv Glu Ser Tvr Phe 

90 95 
Leu Gly Arg Phe Leu Ser Glr 
105 " HO 



Gly 


Phe 


Tyr 
5 


Glu 


He 


Leu 


Pro 


Gly 


He 


Ser 




20 








Trp 


Glu 


Leu 


Pro 


Pro 


35 










Ala 


Pro 


Leu 


Thr 


Val 










55 


Trp 


Arg 


Arg 


Val 


Ser 








70 




Glu 


Lys 


Gly 


Glu 


Ser 






85 






Gly 


Val 


Lys 


Ser 


Met 




100 
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Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 
115 I 20 1 ? 5 

Trp 

Asn Lys Val Val Asp Glu £ys Tyr He Pro Asn Tyr Leu Leu Pro Lys 



Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
130 "5 140 



Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 ±90 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

910 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
„c 230 235 , , u 

Gin Trp He Gin Glu Ae P Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 
He Met Ser Leu Thr Lys Ala Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 29 ' , 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

^nr 310 jJ-D 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 JJ5 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr val Pro 

"340 34 5 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 38 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 

---- Cys Lyg ser Ser Ala Gin He 

405 410 415 



Val Asp Gin Lys Cys Lys Ser Ser Ala Glh He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 

420 425 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Ala Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

acq 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4£5 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 * " 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 5 35 5 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 



530 535 " 540 
Pro . 

Ihe Thr His Gly Gin Lys Asp Cys Leu Glu C^s Phe Pro Val Ser Glu 

565 570 ZJ 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 565 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
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595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 308 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 279 428 451 GCC GCT 
GCC 



<400> 308 




















Thr 


_ 

Ser Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Lys 


1 








5 








1G 












Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 






20 








25 










J U 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 








40 










A. C 


Vjiy win 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


T an 

Leu 


vai 


50 








55 










60 




Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


lie 


_ 

Lieu 


65 








70 










/ O 






Gly Trp 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


pne 


Leu 


Ala 




85 










y u 








95 




Thr 


Lya 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


T At* 

Lieu 


Fne 


Gly Pro 


Ala 




100 










105 










Tin 




Thr 


Thr 


Glv 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie 


Aia 


MIS 


Thr Val 


Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 




130 






135 










140 




Met Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


145 






150 










155 






Lys Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Arg 








165 








170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 






180 








185 










190 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly Asn 


Ser 






195 










200 










205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys 




210 










215 










220 






Gin 


Glu 


Leu 


Ala 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


225 








230 










235 






Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro 








260 










265 










270 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 






275 








280 










285 


Tyr Ala 


Asp 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 




290 










295 










300 






Leu 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu Met 


305 








310 










315 






Asn He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Cys 






325 








330 








335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser 








340 








345 










350 


Tyr 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 






355 










360 








365 


Ala Cys 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Asp 
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370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 309 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 279 428 451 GCC GCT 
GCC 



<400> 309 
























Leu Asp 


Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


1 




5 . 










10 








Val 


15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Ala Glu 






20 








25 










30 


Leu He 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


35 










40 










45 




Phe Leu 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


50 










55 










60 






Phe Val 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


65 




70 










75 








oU 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 






85 










90 










95 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 




100 








105 










110 


Thr Leu 




Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


115 




















125 




Gly Gly 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


13 0 








135 










140 






Pro Lys 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


145 






150 










155 






Gin 


160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Tyr Leu 








165 








170 










175 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 




180 










185 










190 


Gin Asn 


Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


195 










200 










205 


Ala 


Arg Tyr 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


210 








215 










220 






Glu Lys 


Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


225 






230 










235 








240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






245 








250 










255 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






260 










265 










270 


Gin Gin 


He Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 




275 








280 










285 




Glu Leu 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


290 








295 










300 






Trp Ala 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


305 






310 










315 






Gly 


320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Pro Ala 




325 










330 










335 


Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 




340 










345 










350 




Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 


355 










360 










365 




Thr Ala 


Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 
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370 




375 




Lys 


Val 


Val 


Glu Ser Ala Lys 


A-La. 


365 






390 




Val 


Asp 


Gin 


Lys Cys Lys Ser 


Ser 






405 




He 


Val 


Thr 


Ser Asn Thr Asn 


Met 








420 




Thr 


Thr 


Phe 


Glu His Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Ala 


Arg Arg Leu Asp 


His 




450 




455 




Glu 


Val 


Lys 


Asp Phe Phe Arg 


Trp 


465 




470 




Glu 


Hie 


Glu 


Phe Tyr Val Lys 


Lys 








485 




Pro 


Ser 


Asp 


Ala Asp He Ser 


Glu 






500 




Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 






515 




520 


Arg 


lieu 


Ala 


Arg Gly His Ser 


Leu 


530 




535 





<210> 310 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 310 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Ala 


Arg 


Arg 


Leu 


Asp 


His 



225 230 



380 



He 


Leu 


Gly Gly Ser Lys Val 


Arg 






395 


400 


Ala 


Gin 


He Asp Pro Thr Pro 


Val 




410 


415 




Cys 


Ala 


Val Ala Asp Gly Asn 


Ser 


425 




430 




Leu 


Gin 


Asp Arg Met Phe Lys 


Phe 






445 




Asp 


Phe 


Gly Lys Val Thr Lys 


Gin 




460 




Ala 


Lys 


Asp His Val Val Glu 


Val 




475 


480 


Gly 


Gly 


Ala Lys Lys Arg Pro 


Ala 


490 


495 




Pro 


Lys 


Arg Val Arg Glu Ser 


Val 


505 


510 




Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 



525 



279 428 451 GCC GCT GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 






175 


Val 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


185 








190 






Cys 


Ala 


Val 


Ala 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ° ~ 2B5 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 311 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 125 237 600 GCG GCC GCG 
<400> 311 

Thr Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 ~ 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Ala Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 ~ 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
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325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met' Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys . 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Ala Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 312 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 125 237 600 GCG GCC GCG 
<400> 312 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 ~ 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
100 " 105 ' 110 
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Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
iig F 1 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

7 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 " 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 * 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 3*30 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Ala Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 313 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: re P 68 125 237 600 GCG GCC GCG 



15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val 


Pro 


1 






5 






10 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val 


Asn 








20 








25 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met 


Asp 




35 










40 


Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu 




50 










55 




60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala 


65 








70 




75 


His 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met 








85 






90 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg 


Phe 






100 








105 


He 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 • 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 ~ 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
225 230 " 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 ' 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 * 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 * 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 * 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 314 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 125 237 600 GCG GCC GCG 
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<400> 314 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Ala Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 * 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 315 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 163 259 GCT GCG 
<400> 315 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 * 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 42S 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 316 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 163 259 GCT GCG 
<400> 316 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 . 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

' 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
340 345 350 



WO 03/018820 



PCT/IB02/04087 



-372- 



Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 . 395 

<210> 317 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 163 259 GCT GCG 
<400> 317 

v Phe Tvr Glu He Val He 

10 15 
Ser Phe Val Asn Trp Val Als 
25 30 



55 60 

Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 
Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 ~ HO 

Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 " " 125 

Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
135 140 

Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Thr Glu Arg Lys Arg Leu Val Ala Gin His 

185 190 
Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

200 205 
Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
215 " 220 

Leu Val Asp Xys Gly He Thr Ser Glu Lys 
235 240 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 285 
Ser Asn Arg He Tyr Lys He Leu Glu Leu 
295 300 

Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
He Ala Glu Ala He Ala His Thr Val Pro 
345 350 



Thr Ala 


Gly Phe 


Tyr 


Glu 


1 


5 




Glu His 


Leu Pro 


Gly 


He 




20 






Lys Glu 


Trp Glu 


Leu 


Pro 


35 






Glu Gin 


Ala Pro 


Leu 


Thr 


50 






Val 


Thr Glu 


Trp Arg 


Arg 


65 




70 


Gin Phe 


Glu Lys 


Gly 


Glu 






85 




Thr Thr 


Gly Val 


Lys 


Ser 




100 






Arg Glu 


Lys Leu 


He 


Gin 


115 






Pro Asn 


Trp Phe 


Ala 


Val 


130 








Asn Lys 


Val Val 


Asp 


Glu 


145 






150 


Thr Gin 


Ala Glu 


Leu 


Gin 






165 




Ser Ala 


Cys Leu 


Asn 


Leu 




180 






Leu Thr 


His Val 


Ser 


Gin 




195 






Pro Asn 


Ser Asp 


Ala 


Pro 


210 








Met Glu 


Leu Val 


Gly 


Trp 


225 






230 


Gin Trp 


He Gin 


Glu 


Asp 




245 




Ser Asn 


Ala Arg 


Ser 


Gin 




260 






He Met 


Ser Leu 


Thr 


Lys 




275 






Pro Val 


Glu Asp 


He 


Ser 


290 








Asn Gly 


Tyr Asp 


Pro 


Gin 


305 






310 


Thr Lys 


Lys Phe 


Gly 


Lys 




325 




Thr Thr 


Gly Lys 


Thr 


Asn 




340 






Phe Tyr 


Gly Cys 


Val 


Asn 
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355 




360 


Cys 


Val 


Asp 


Lys Met Val He 


Trp 


370 




375 




Lys 


Val 


Val 


Glu Ser Ala Lys 


Ala 


385 






390 




Val 


Asp 


Gin 


Lys Cys Lys Ser 


Ser 






405 




He 


Val 


Thr 


Ser Asn Thr Asn 


Met 








420 




Thr 


Thr 


Phe 


Glu His Gin Gin 


Pro 




435 




440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 




450 




455 




Glu 


Val 


Lys 


Asp Phe Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys 








485 




Pro 


Ser 


Asp 


Ala Asp He Ser 


Glu 








500 




Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 






515 




520 


Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 


530 




535 





<210> 318 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 318 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 





365 



Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 








He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp 


Arg Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly 


Lys Val 


Thr 


Lys 


Gin 






460 








Ala 


Lys 


Asp 


His Val 


Val 


Glu 


Val 




475 








a. r n 


Gly 


Gly 


Ala 


Lys Lys 


Arg 


Pro 


Ala 


490 








A QC 




Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser 


He Asn 


Tyr 


Ala 


Asp 








525 








163 


259 


GCT 


GCG 








Asp 


Lys 


Gly 


He Thr 


Ser 


uiu 


Lys 


10 












Ser 


Tyr 


He 


Ser Phe 


Asn 


Ala 


Ala 


25 






*a n 
3D 






Ala 


Ala 


Leu 


Asp Asn 


Aia 


uxy 


Lys 








45 








Pro 


Asp 


Tyr 


Leu Val 


Gly 


Gin 


Gin 








60 








Arg 


He 


Tyr 


Lys He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe Leu 


Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu Phe 


Gly 


Pro 


Ala 


105 






110 






Glu 


Ala 


He 


Ala His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn 


Phe Pro 


Phe 


Asn 


Asp 








140 






Ala 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 




155 








160 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




170 




175 


Val 


Ala 


Gin 


He 


Asp Pro 


Thr 


Pro 


185 






190 






Cys 


Ala 


Val 


He Asp 


Gly 


Asn 


Ser 






205 








Leu 


Gin 


Asp 


Arg Met 


Phe 


Lys 


Phe 



220 



WO 03/018820 



PCT/IB02/04087 



-374- 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " ' 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 • 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 319 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 17 127 189 GCG GCT GCG 



<400> 319 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Ala 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 


Ala 




Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Leu 




115 










120 










125 






Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin 






180 










185 










190 


Gin 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Asn 






195 










200 










205 






Tyr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










23S 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








260 








265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 








280 








285 




Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 




290 








295 










300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 
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305 






310 






Thr 


Lys 


Lys Phe Gly Lys 


Arg 


Asn 




325 








Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 






340 








Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 




355 






360 


Cys 


Val 


Asp Lys Met 


Val 


lie 


Trp 


370 






375 




Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 




405 








lie 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


465 




470 






Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


530 






535 




Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg 


545 




550 






Phe 


Thr 


His Gly Gin Lys 


Asp 


Cys 






565 








Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 






580 








lie 


His 


His He Met 


Gly 


Lys 


Val 






595 






600 


Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp 




610 






615 





<210> 320 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 320 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Ala His Leu Pro Gly He Ser Asp 
20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys 
65 70 
Gin Phe Glu Lys Gly Glu Ser Tyr 
85 







315 


320 


Thr 


He 


lip XjcU. irixc «iy f*.\j 


Ala 




330 






Glu 


Ala 


1X6 Ala ni5 1XUL V al 


Pro 


345 








Asn 


Glu 


ASH irXlc rto ruxz 


Asp 










Trp 


Glu 


GlU Gly lays Met HIT 


Hid 




380 




He 


Leu 


Gly Gly ser L»ys vax 


Arg 






395 


400 


Ala 


Gin 


He Asp Pro Thr Pro 


Val 




410 


415 




Cys 


Ala 


Val He Asp Gly Asn 


ser 


425 




430 




Leu 


Gin 


Asp Arg wee rue i»ys 


rac 






445 




Asp 


Phe 


Gly Lys val rnx jjys 


lain 




460 




Ala 


Lys 


Asp His Val Val Glu 


Val 




475 


480 


Gly 


Gly 


Ala Lys Lys Arg Pro 


Ala 


490 


495 




Pro 


Lys 


Arg Val Arg Glu Ser 


Val 


505 


510 




Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 






525 




His 


Val 


Gly Met Asn Leu Met 


Leu 






540 




Met 


Asn 


Gin Asn Ser Asn He 


Cys 






555 


560 


Leu 


Glu 


Cys Phe Pro Val Ser 


Glu 




570 


575 




Lys 


Ala 


Tyr Gin Lys Leu Cys 


Tyr 


585 




590 




Pro 


Asp 


Ala Cys Thr Ala Cys 


Asp 




605 




Cys 


He 


Phe Glu Gin 





620 



17 


127 


189 GCG GCT GCG 






He 


Lys 


Val Pro Ser Asp 


Leu 


Asp 




10 




IS 




Ser 


Phe 


Val Asn Trp Val 


Ala 


Glu 


25 




30 




He 


Ser 


Asp 


Met Asp Leu Asn 


Leu 




45 






Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 






60 






Ala 


Pro 


Glu Ala Leu Phe 


Phe 


Val 






75 




80 


Phe 


His 


Met His Val Leu 


Val 


Glu 


90 




95 
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Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ~ 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 321 

<211> 621 

<212> PUT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 350 428 GCT GCT 
<400> 321 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

1 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 B0 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85'90 95 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala lie Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
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43u 








455 




olu 


Vai 


Lys Asp 


Phe 


Phe 


Arg 


Tro 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 






515 








520 


Arg 


Tyx 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


530 








535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










He 


His 


His He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 




610 








615 





<210> 322 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 



<400> 322 








Met 


Glu 


Leu Val 


Gly Trp 
5 


Leu 


val 


1 
Gin 


Trp 


He Gin 


Glu Asp 


Gin 


Ala 




20 








Ser 


Asn 


Ser Arg 


Ser Gin 


He 


Lys 






35 






40 


He 


Met 


Ser Leu 


Thr Lys 


Thr 


Ala 




50 






55 




Pro 


Val 


Glu Asp 


He Ser 


Ser 


Asn 


65 




70 






Asn 


Gly 


Tyr Asp 


Pro Gin 


Tyr 


Ala 




85 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 




100 








Thr 


Thr 


Gly Lys 


Thr Asn 


He 


Ala 






115 






120 


Phe 


Tyr 


Gly Cys 


Val Asn 


Trp 


Thr 




130 






135 




Cys 


Val 


Asp Lys 


Met Val 


He 


Trp 


145 






150 






Lys 


Val 


Val Glu 


Ser Ala 


Lys 


Ala 






165 






Val 


Asp 


Gin Lys 


Cys Lys 


Ser 


Ser 






180 








He 


Val 


Thr Ser 


Asn Thr 


Asn 


Met 






195 






200 


Thr 


Thr 


Phe Glu 


His Gin 


Gin 


Pro 




210 






215 




Glu 


Leu 


Thr Arg 


Arg Leu 


Asp 


His 


225 






230 
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460 




Ala 


Lys 


Asp 


His 


Val Val Glu Val 






475 




480 


Glv 


Gly 


Ala 


Lys 


Lys Arg Pro Ala 




490 






495 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 


505 








510 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 










525 


His 


Val 


Gly 


Met 


Asn Leu Met Leu 






540 




Met 


Asn 


Gin 


Asn 


Ser Asn He Cys 






555 




560 


Leu 


Glu 


Cys 


Phe 


Pro Val Ser Glu 




570 




575 


Lys 


Ala 


Tyr 


oxn 


±jyS lieu v_ys .L y X 


585 








590 




Asp 


Ala 


Cys 










c'ne 


Cys 


He 


Phe 


LrJLU 








con 




-3 D \J 


428 


GCT 


GCT 




Asp 


Lys 


Gly 


He 


TVit* fif»T* Glu Tivrs 




10 








Cot* 


Tyr 


He 


Ser 


Phe Asn Ala Ala 








30 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 




Asp 


Tyr 


Leu 


Val Gly Gin Gin 






60 




Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




75 




80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 






95 


TVit* 
i. ili 


He 


Trp 


Leu 


Phe Gly Pro Ala 


105 






110 


Glu 


Ala 


He 


Ala 


His Ala Val Pro 










125 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 








140 




Trp 


Glu 


Glu 


Gly 


Lys Met Thr Ala 




155 




160 


He 


Leu 


Gly 


Gly 


Ser Lys Val Arg 




170 


175 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 


185 








190 


Cys 


Ala 


Val 


Ala 


Asp Gly Asn Ser 








205 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys Phe 






220 




Asp 


Phe 


Gly 


Lys 


Val Thr Lys Gin 




235 




240 
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Glu 


Val 


Lys Asp 


Glu 


His 


Glu Phe 






260 


Pro 


Ser 


Asp Ala 






275 


Ala 


Gin 


Pro Ser 




290 




Arg 


Tyr 


Gin Asn 


305 






Phe 


Pro 


Cys Arg 


Phe 


Thr 


His Gly 






340 


Ser 


Gin 


Pro Val 






355 


lie 


His 


His lie 




370 




Leu 


Val 


Asn Val 


385 







245 " 250 255 

Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

295 300 
Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
310 ~ 315 320 

Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
325 330 335 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 
Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

360 365 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

375 380 
Asp Leu Asp Asp Cys He Phe Glu Gin 
390 395 

<210> 323 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 350 428 GCT GCT 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 "' HO 

He Tyr Arg Gly He Glu Pro Thr Leu 
120 *" 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 * 190 

Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ser Ala Arg Tyr 
220 

Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 



<400> 323 










Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 








85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 






180 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 






195 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 




210 








215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 










230 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 
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245 




255 


Ser 


Asn 


Ser 


Arg 


jci blu lie Jjy=> ftict 


Ala Leu. Asd Asn 

nxd ucu nun 


Ala Gly Lys 








260 


*5 C C 




270 


He 


Met 


Ser 


Leu 


Thr Lys Thr Ala Pro 


KSp lyr lieu V al 


^1 \r f^l n fjl n 
oiy ain uiii 






275 




280 


Ope 




Pro 


Val 


Glu 


Asp 


He Ser Ser Asn Arg 


lie lyi uyo lit- 


U" LA VJT1 LL UC LA. 




290 




295 


inn 


Glv Tttd Ala 


Asn 


Gly 


Tyr 


Asp 


Fro tain lyr Aia Aia 


Cp»-r Val Phe Leu 


305 


310 




320 


Thr 


Lys 


Lys 


Phe 


laiy jjy s Hiy ii x in 


Tip Tm T,«a\i PHe 
lie a i £J iJcu rue 


Glv Pro Ala. 






325 


330 


J J 3 


Thr 


Thr 


Gly 


Lys 


Thr Asn lie Ala txu 


ji a Tl » Ala Wl C 
Ala lie Ala nio 


211 a Val Pro 
nlo val tiu 






340 


345 






Phe 


Tyr 


Gly 


Cys 


Val Asn Trp Thr Asn 


CjXU Asn Jriie tro 


lr lie nail ±J 




355 


360 


365 


net 1X11 Mia 


Cys 


Val 


Asp 


Lys 


Met Val lie Trp Trp 


Glu Glu Gly Lys 


370 


375 


J OU 


Lvs Val Arc 


Lys 


Val 


Val 


Glu 


Ser AJ.a juys.Aia lie 


lieu \jJLy vjljr ocu 


385 












400 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser Ser Ala 


Gin He Asp Pro 


Thr Pro Val 






405 


410 


415 


He 


Val 


Thr 


Ser 


Asn Thr Asn Met Cys 


Ala Val Ala Asp 


Gly Asn Ser 








420 


425 




430 


Thr 


Thr 


Phe 


Glu 


His Gin Gin Pro Leu 


Gin Asp Arg Met 


Phe Lys Phe 






435 




440 


445 


Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His Asp 


Phe Gly Lys Val 




450 




455 


460 


Val Glu Val 


Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp Ala 


Lys Asp His Val 


465 




470 


475 


480 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys Gly 


Gly Ala Lys Lys 


Arg Pro Ala 










485 


490 


495 


Pro 


Ser 


Asp 


Ala 


Asp He Ser Glu Pro 


Lys Arg Val Arg 


Glu Ser Val 






500 


505 




510 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu 


Ala Ser He Asn 


Tyr Ala Asp 






515 




520 


525 




Arg 


Leu 


Ala 


Arg 


Gly His Ser Leu 






530 






535 







<210> 324 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 350 428 GCT GCT 



<400> 324 
















Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr 


1 








5 








10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser Phe 


Asn Ala Ala 






20 








25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 




45 


Gly Gin Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu Val 




50 








55 






60 


Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys He 


65 








70 








75 


60 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu 


Gly Trp Ala 




85 










90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe 


Gly Pro Ala 




100 








105 




110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe Asn Asp 




130 










135 










140 






Thr 




Cys 


Val 


Asp Lys 


Met 


Val 


He Trp Trp 


Glu Glu Gly Lys 


Met 


Ala 


145 










150 










155 








Val 


160 


Lys 


Val 


Val Glu Ser Ala Lys Ala He 


Leu Gly Gly Ser 


Lys 


Arg 








165 










170 










175 


Val 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val Ala Asp 


Gly Asn Ser 




195 










200 










205 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


210 










215 










220 








Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


225 










230 










235 






Val 


Glu 


240 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala 


Lys 


Asp 


His 


Val 


Val 










245 










250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 








260 








265 










270 




Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 










280 










285 








Ala 


Gin 


Pro Ser Thr Ser Asp Ala Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 




290 










295 










300 










Arg 


Leu 


Ala Arg Gly His Ser Leu 


















305 










310 






















<210> 325 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 
























GCC 






<223> Mutant rep protein: rep 78 54 


338 


495 


GCC 


GCC 






<400> 325 
















Val 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Pro 


Ser 


Asp Leu Asp 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 










60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


65 




70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe Leu 


Ser 


Gin 






100 








105 










110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 








165 






170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg Leu Val 


Ala 


Gin His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 
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195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 * 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ * 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 326 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 



54 338 495 GCC GCC GCC 
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<400> 326 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ~ 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val- Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 - 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 327 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 338 495 GCC GCC GCC 



<400> 327 
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Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 55 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 11° 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 19° 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 



260 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 3°° 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 335 



305 310 ~* 315 _ 320 

Thr 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 
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485 

Pro Ser Asp Ala Asp He Ser Glu 
500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 328 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 54 338 495 GCC GCC GCC 



490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<400> 328 








V aX 


Met 


Glu 


Leu Val 


Gly Trp 


Leu 


1 
Gin 


Trp 


lie Gin 


5 

Glu Asp 








20 










□ CI 


Asn 


Ser Arg 


Ser 


Gin 


He 


LVS 






35 








40 


He 


Met 


Ser Leu 


Thr Lys 


Thr 


Ala 


50 








55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 








70 




Ala 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 






85 








Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 






100 










Thr 


Ala 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 






135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 




Ala 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 




180 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 


His 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


305 








310 







Asp 


Lys 


Gly 


He 


xnr b£r uiu jjys 


10 






15 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 


25 






30 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 








45 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






60 




Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




75 




80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 






95 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 


105 






110 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 










125 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 








140 




Trp 


Glu 


Glu 


Gly 


Lys Met Thr Ala 




155 




160 


He 


Leu 


Gly 


Gly 


Ser Lys Val Arg 




170 




175 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 


185 






190 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 








205 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys Phe 








220 




Asp 


Phe 


Gly 


Lys 


Val Thr Lys Gin 




235 




240 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 




250 




255 


Gly 


Gly 


Ala 


Lys 


Lys Arg Ala Ala 


265 






270 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 
285 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 



300 



<210> 329 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 350 420 GCT GCC 
<400> 329 

Tiir Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

X 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " ' 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 "' 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
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435 


440 




Glu 


Leu 


Tnr Arg Arg Leu Asp 


His 


Asp 




450 






Ala 


Glu 


Val 


Ly9 Asp Phe Phe Arg 


Trp 


465 




*& t \j 




Gly 


Glu 


His 


Glu Phe Tyr Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp He Ser 


Glu 


Pro 






500 




505 


Ala 


Gin 


Pro Ser Thr Ser Asp 


Ala 


Glu 






515 


520 


His 


Arg 


Tyr 


Gin Asn Lys Cys Ser 


Arg 


530 


535 






Phe 


Pro 


Cys Arg Gin Cys Glu 


Arg Met 


545 




550 






Phe 


Thr 


His Gly Gin Lys Asp 


Cys 


Leu 






565 






Ser 


Gin 


Pro Val Ser Val Val 


Lys 


Lys 




580 




585 


He 


His 


His He Met Gly Lys 


Val 


Pro 






595 


600 




Leu 


Val 


Asn Val Asp Leu Asp 


Asp 


Cys 




610 


615 







<210> 330 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 350 



<400> 330 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 






85 








Thr 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 




100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 



210 215 
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445 



Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


460 










Lys Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Lys Arg Val 


Arg 


Glu 


Ser 


Val 






510 






Ala Ser He 


Asn 


Tyr 


Ala Asp 




525 








Val Gly Met 


Asn 


Leu 


Met 


Leu 


540 










Asn Gin Asn 


Ser 


Asn 


He 


Cys 


555 








560 


Glu Cys Phe 


Pro 


v ad. 


Ser 


Glu 


570 






575 




Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 






590 






Asp Ala Cys 


Thr 


Aid 


Cys Asp 


605 








He Phe Glu 


Gin 








620 










420 GCT GCC 










Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 






15 




Tyr He Ser 


Phe 


Asn 


Ala 


Ala 




30 






Ala Leu Asp 


Asn 


Ala 


Gly Lys 




45 








Asp Tyr Leu 


Val 


Glv 


Gin 


Gin 


60 










He Tyr Lys 


He 


Leu 


Glu 


Leu 


75 








80 


Ser Val Phe 


Leu 


Gly 


Trp 


Ala 


90 






95 


Ala 


He Trp Leu 


Phe 


Gly 
110 


Pro 


Ala He Ala His 


Ala 


Val 


Pro 




125 








Glu Asn Phe 


Pro 


Phe 


Asn Asp 


140 








Ala 


Glu' Glu Gly Lys 


Met 


Thr 


155 








160 


Leu Gly Gly Ser 


Lys 


Val 


Arg 


170 






175 


Val 


Gin He Asp 


Pro 


Thr 


Pro 




190 






Ala Val He 


Asp 


Gly 


Asn 


Ser 




205 








Gin Asp Arg 


Met 


Phe 


Lys 


Phe 



220 
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Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 " 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 

385 390 395 

<210> 331 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 350 420 GCT GCC 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 ~ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 1^0 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 ~ 190 

Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ser Ala Arg Tyr 
220 



<400> 331 










Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 






5 






Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 






180 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 




210 








215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 
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225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



290 295 300 



Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 31° 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 - 535 

<210> 332 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 350 420 GCT GCC 

Met°Glu 3 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
50 55 60 

Ser Ser Asn Arg He Tyr Lyt 

70 75 80 



5U 3 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 fi 0 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 90 55 
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Thr 


Lys 


Lys 


pne \3±y Jjys •**- L y 








100 


Thr 


Thr 


Gly 


Lys Tnr Asn 






115 




Phe 


Tyr 


Gly 


P, re . tr a 1 Ben Tm 
C*yS Val ASXi lip 




13 0 






Cys 


Val 


Asp 


Lys Met Val He 


145 






150 


Lys 


Val 


Val 


Glu ser Aia jjys 






165 


Val 


Asp 


Gin 


Lys Cys Lys Ser 






180 


He 


Val 


Thr 


Ala Asn Thr Asn 






195 




Thr 


Thr 


Phe 


Glu His Gin Gin 




210 




215 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


225 






230 


Glu 


Val 


Lys 


Asp Phe Phe Arg 






245 


Glu 


His 


Glu 


Phe Tyr Val Lys 








260 


Pro 


Ser 


Asp 


Ala Asp He Ser 






275 




Ala 


Gin 


Pro 


Ser Thr Ser Asp 




290 




295 


Arg 


Leu 


Ala 


Arg Gly His Ser 


305 






310 


<210> 333 




<211> 621 




<212> PRT 




<213> Artificial Sequence 


<220> 







-390- 

Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Ala Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
220 

His Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 * 270 

Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
300 



<400> 333 










Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 








5 






Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 " 45 

Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tvx Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 125 
Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
T 155. 160 

Ala Trp Thr Asn Met Glu Gin Tyr Leu 
170 175 
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180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

y 370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 .605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 334 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep52 189 197 518 GCG GCG GCA 

Met°Glu 3 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 B0 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 I 75 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 13° 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 335 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep protein: rep68 189 197 518 GCG GCG GCA 

Thr°Ala 3 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

55 60 
Ser Lys Ala Pr 

Ser Tyr Phe Hi 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
€5 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 I 25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 I 60 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

180 195 I 90 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 2 °5 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 22 0 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 27 0 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 - 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 2 95 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



325 j j v 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 3 B0 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 4UU 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 ~ 455 460 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 336 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 189 197 518 GCG GCG GCA 

Me2°Glu 3 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 1° 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 2 5 30 

Ser Asa Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 50 35 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 I 10 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 !25 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ^ ISO 155 ± bU 

Lys Val Val Glu Ser Ala Lys Ala He Leu- Gly Gly Ser Lys Val Arg 
165 I 70 175 , 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 
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<210> 337 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 468 516 GCC GCG 
<400> 337 

iv T3Vi** Tvr Glu He Val He 

10 15 
Asp Ser Phe Val Asn Trp Val Ale 

25 30 
Asp Ser Asp Met Asp Leu Asn Lei. 
40 45 
_ Ala Glu Lys Leu Gin Arg Asp Ph€ 
55 60 

Ser Lys Ala Pro Glu Ala Leu Phe Phe val 

75 80 
Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 
Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 125 
Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
135 140 

Cvs Tyr He Pro Asn Tyr Leu Leu Pro Lys 
Y 155 160 

Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Thr Glu Arg Lys Arg Leu Val Ala Gin His 

185 ~ 190 

Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

200 205 
Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
215 . 220 

Leu Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 285 
Ser Asn Arg He Tyr Lys He Leu Glu Leu 
295 300 

Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
He Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

360 365 
He Trp Trp Glu Glu Gly Lys Met Thr Ala 
375 380 

Lys Ala He Leu Gly Gly Ser Lys Val Arg 
395 400 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 
410 415 



Thr Ala Gly Phe 


Tyr 


biU 


1 




c 

5 




Glu His Leu 


Pro 


Gly 


j.±e 




20 






Lys Glu Trp 


Glu 


Leu 


Pro 


35 








Glu Gin Ala 


Pro 


Leu 


Thr 


50 








Thr Glu Trp Arg 


Arg 


vai 


65 






/ u 


Gin Phe Glu Lys 


Gly 


tj-LU 










Thr Thr Gly Val 


Lys 


osr 




100 






Arg Glu Lys 


Leu 


lie 


Gin 


115 








Pro Asn Trp 


Phe 


Ala 


val 


130 








Asn Lys Val 


Val 


Asp 




145 




* 


150 


Thr Gin Pro 


Glu 


Leu 


Ola 






ID J 




Ser Ala Cys 


Leu 


Asn 


Leu 


180 






Leu Thr His 


Val 


be! 


LjJ.I1 


195 








.Pro Asn Ser 


Asp 


Ala 


Pro 


210 








Met Glu Leu 


Val 


Gly 


Trp 


225 






230 


Gin Trp He 


Gin 


Glu 
245 


Asp 


Ser Asn Ser Arg 


Ser 


Gin 




260 






He Met Ser 


Leu 


Thr 


Lys 


275 








Pro Val Glu Asp 


He 


Ser 


290 








Asn Gly Tyr Asp 


Pro 


Gin 


305 






310 


Thr Lys Lys 


Phe 


Gly 


Lys 




325 




Thr Thr Gly Lys 


Thr 


Asn 




340 






Phe Tyr Gly Cys 


Val 


Asn 


355 








Cys Val Asp Lys 


Met 


Val 


370 








Lys Val Val 


Glu 


Ser 


Ala 


385 






390 


Val Asp Gin Lys 


Cys 


Lys 






405 
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Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 



435 t*v » - - 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " " 455 460 

Glu Val Lys Ala Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arc? Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 ' 620 

<210> 338 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 468 516 GCC GCG 



10 ~ 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 
185 190 



<400> 338 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 








20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 






180 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 



WO 03/018820 



PCT/IB02/04087 



-397- 



195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Ala Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lyg Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 37S 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 339 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 468 516 GCC GCG 

<400> 339 , 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
195 200 205 
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Pro 


Asn 


Ser Asp Ala Pro 


Val He 




210 


215 


Met 


Glu 


Leu Val Gly Trp 


Leu Val 


225 




230 




Gin 


Trp 


He Gin Glu Asp 


Gin Ala 




245 




Ser 


Asn 


Ser Arg Ser Gin 


He Lys 






260 




He 


Met 


Ser Leu Thr Lys 


Thr Ala 






275 


280 


Pro 


Val 


Glu Asp He Ser 


Ser Asn 




290 


295 


Asn 


Gly 


Tyr Asp Pro Gin 


Tyr Ala 


305 




310 




Thr 


Lys 


Lys. Phe Gly Lys 


Arg Asn 






325 




Thr 


Thr 


Gly Lys Thr Asn 


He Ala 






340 




Phe 


Tyr 


Gly Cys Val Asn 


Trp Thr 




355 


360 


Cys 


Val 


Asp Lys Met Val 


He Trp 


370 




375 


Lys 


Val 


Val Glu Ser Ala 


Lys Ala 


385 




390 




Val 


Asp 


Gin Lys Cys Lys 


Ser Ser 






405 




He 


Val 


Thr Ser Asn Thr 


Asn Met 






420 




Thr 


Thr 


Phe Glu His Gin 


Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg Arg Leu 


Asp His 




450 




455 


Glu 


Val 


Lys Ala Phe Phe 


Arg Trp 


465 




470 




Glu 


His 


Glu Phe Tyr Val 


Lys Lys 






485 




Pro 


Ser 


Asp Ala Asp He 


Ser Glu 






500 




Ala 


Gin 


Pro Ala Thr Ser 


Asp Ala 






515 


520 


Arg 


Leu 


Ala Arg Gly His 


Ser Leu 


530 




535 



Arg Ser 


Lys Thr 


Ser 


Ala Arg Tyr 






220 






Asp Lys 


Gly He Thr 


Ser Glu Lys 






235 




240 


Ser Tyr 


He Ser 


Phe 


Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 


265 








270 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






285 




Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 






300 






Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 






315 




320 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 




33 0 




335 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 


345 








350 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 




Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 




380 






He 


Leu 


Gly Gly Ser 


Lys Val Arg 






395 




400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 




410 




415 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 






445 




Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




460 






Ala Lys 


Asp His 


Val 


Val Glu Val 






475 




460 


Gly Gly 


Ala Lys 


Lys 


Arg Pro Ala 




490 






495 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 


505 






510 


Glu 


Ala 


Ser He Asn 


Tyr Ala Asp 








525 





<210> 340 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 468 516 GCC GCG 
<400> 340 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



WO 03/018820 



PCT/IB02/04087 



-399- 



65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys" Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Ala Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 * 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 341 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant -rep protein: rep78 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 341 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 



He 


Lys Val Pro 


Ser 


Asp 


Leu Asp 




10 






15 


Ser 


Phe Val Asn 


Trp 


Val 


Ala Glu 


25 






30 




Ser 


Asp Met Asp 


Leu 


Asn 


Leu He 






45 






Glu 


Lys Leu Gin 


Arg 


Asp 


Phe Leu 




60 








Ala 


Pro Glu Ala 


Leu 


Phe 


Phe Val 




75 






80 


Phe 


His Met His 


Val 


Leu 


Val Glu 




90 






95 


Leu 


Gly Arg Phe 


Leu 


Ser 


Gin He 


105 




110 




Tyr 


Arg Gly He 


Glu 


Pro 


Ala Leu 




125 






Thr 


Arg Asn Ala 


Ala 


Gly 


Gly Gly 




140 








He 


Pro Asn Tyr 


Leu 


Leu 


Pro Lys 
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145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ala Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 * 2B5 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 .360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 " 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 S0O 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 342 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: re P 52 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



Met°Glu 4 Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 ? -i 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 



lie ncu oci **— — «i - -— - 60 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

He Trp Leu Phe 

_ Ala He Ala His 

120 125 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
100 105 
Lvs Thr Asn lie Ala 
115 120 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

... 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Ala Val Pro 



Lys Val Val Glu Ser Ala Lys Ala He Leu sly Gly Ser Lys Val Arg 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 



170 * 175 



180 -fcW-r 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 2 „, 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

910 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe HI Arg Trp Ala Lys Asp His Val Val Glu Val 



185 ~ 19° 



250 "5 



225 ' 220 ?35 ^ 

Val Lys Asp Phe Phe Arg Trp 

245 ** 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 * /u 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 28° 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

990 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 
Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 _ ^ 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 343 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
GCA GCT GCC GCC 



<400> 343 










Val 


Thr 

T 


Aid 


\j±Y 


Phe 


TVr 
c 


Glu 


He 


J. 

Glu 


-til S 


Leu 


_ 

fro 

*5 n 




He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




J Z> 










40 


Glu 


Gin 


Ala 


irro 


Leu 


Ala 


Val 


Ala 




50 










jj 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 




Lys 




Glu 


Ser 


Tvr 
A Jr * 










85 








Thr 


Thr 




Val 


Lvs 


Ser 


Met 


Val 








i no 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Ara 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lvs 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cvs 


Tvr 


145 








150 






Thr 


Gin 


P3TO 


Glu 


Leu 


Gin 


Tro 


Ala 










ire 








Ser 


Ala 


Pvc 
v,y5 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 
245 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 



127 221 350 54 140 GCT 



He Lys 


Val 


Pro 


Ser 


Asp Leu Asp 


10 








15 


Ser Phe 


Val 


Asn 


Trp 


Val Ala Glu 


25 








30 


Ser Asp 


Met 


Asp 


Leu 


Asn Leu He 








45 




Glu Lys 


Leu 


Gin 


Arg 


Asp Phe Leu 




60 






Ala Pro 


Glu 


Ala 


Leu 


Phe Phe Val 




75 






80 


Phe His 


Met 


His 


Val 


Leu Val Glu 


90 








95 


Leu Gly 


Arg 


Phe 


Leu 


Ser Gin He 


105 








110 


Tyr Arg 


Gly 


He 


Glu 
125 


Pro Ala Leu 


Thr Arg 


Asn 


Ala 


Ala 


Gly Gly Gly 




140 






He Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 




155 




160 


Trp Thr 


Asn 


Met 


Glu 


Gin. Tyr Leu 


170 








175 


Arg Lys 


Arg 


Leu 


Val 


Ala Gin His 


185 








190 


Glu Gin 


Asn 


Lys 


Glu 


Asn Gin Asn 






205 




Arg Ser 


Lys 


Thr 


Ala 


Ala Arg Tyr 




220 






Asp Lys 


Gly 


He 


Thr 


Ser Glu Lys 


235 






240 


Ser Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


250 








255 


Ala Ala 


Leu 


Asp 


Asn 


Ala Gly* Lys 


265 








270 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




265 




Arg He 


Tyr 


Lys 


He 


Leu Glu Leu 




300 






Ala Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




315 






320 


Thr He 


Trp 


Leu 


Phe 


Gly Pro Ala 


330 






335 


Glu Ala 


He 


Ala 


His 


Ala Val Pro 


345 








350 


Asn Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








365 




Trp Glu 


Glu 


Gly 


Lys 


Met Thr Ala 




380 






He Leu 


Gly 


Gly 


Ser 


Lys Val Arg 




395 






400 


Ala Gin 


He 


Asp 


Pro 


Thr Pro Val 


410 






415 
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He Val Thr Ser Asn 
420 

Thr Thr Phe Glu His 
435 

Glu Leu Thr Arg Arg 
450 

Glu Val Lys Asp Phe 
465 

Glu His Glu Phe Tyr 
485 

Pro Ser Asp Ala Asp 
500 

Ala Gin Pro Ser Thr 
515 

Arg Leu Ala Arg Gly 
530 

<210> 344 
<211> 312 
<212> PRT 
<213> Artificial Sequence 

<220> 

<223> Mutant rep protein rep40 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 344 
























Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 




50 








55 










60 






Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


145 






150 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Arg 








165 








170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 










200 








205 








Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 







Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 " 510 

Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
His Ser Leu 
535 
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Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 345 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> _ 
<223> Mutant rep protein: rep78 221 285 GCA GCG 

<400> 345 

Thr Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ** 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

heu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 
210 215 220 



Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Ala Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

* 340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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360 




cys 


V clJ. 


Aen TiV«J Met 
flap xjyo i *c 


Val He Trp 


Trp 


j / y 




375 


He 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala 








390 


Ala 


Val 


Asp 


Gin Lys Cys 


Lys Ser Ser 




405 






lie 


Va 1 
val 


TViy* fipr ART1 


Thr Asn Met 


Cys 








425 


Thr 


Tnr 


□Via 11 Ui c 

fne uiu xix & 


Gin Gin Pro 


Leu 




A 1 C 


440 




Glu 


Leu 


Tnr Arg Arg 


Leu Asp His 


Asp 




450 


• 455 


Ala 


Glu 


val 


Lys Asp Phe 


Phe Arg Trp 


465 




470 




Glu 


His 


Glu Phe Tyr 


Val Lys Lys Gly 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser Glu 


Pro 






500 




505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 


Glu 






515 


520 


His 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


530 




535 




Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met 


545 




550 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys 


Leu 






565 






Ser 


Gin 


Pro Val Ser 


Val Val Lys 


Lys 




580 




585 


He 


His 


His He Met 


Gly Lys Val 


Pro 






595 


600 




Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


Cys 




610 


615 




<210> 346 






<211> 397 






<212> PRT 







<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 221 



<400> 346 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 










70 




Ala Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 






100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




130 










135 
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365 








Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


380 










Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


395 








400 


Gin He Asp 


Pro 


Thr 


Pro 


Val 


410 






415 




Ala Val He 


Asp 


Gly 


Asn 


Ser 






430 






Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


445 








Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


460 










Lvb Asd His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Lys Arg Val 


Arg 


Glu 


Ser 


Val 




510 






Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




525 








Val Gly Met 


Asn 


Leu 


Met 


Leu 


540 










Asn Gin Asn 


Ser 


Asn 


He 


Cys 


555 








560 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


570 






575 




Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 




590 






Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 


605 








He Phe Glu 


Gin 








620 










285 GCA GCG 










Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 






15 




Tyr He Ser 


Phe 


Asn 


Ala 


Ala 




30 






Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 


45 








Asp Tyr Leu 


Ala 


Gly 


Gin 


Gin 


60 










lie Tyr Lys 


He 


Leu 


Glu 


Leu 


75 








80 


Ser Val Phe 


Leu 


Gly 


Trp 


Ala 


90 






95 


Ala 


He Trp Leu 


Phe 


Gly 


Pro 




110 






Ala He Ala 


His 


Thr 


Val 


Pro 




125 








Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 



140 
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Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 k ' 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

* 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

19S 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 347 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 221 285 GCA GCG 
<400> 347 

\v vh<* TVr nlii Tie Val He 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glx 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu Il« 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Lev 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Va] 
75 80 
Tyr Phe His Met His Val Leu Val Git 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin Il« 

105 ~ HO 

He Tyr Arg Gly He Glu Pro Thr Le\ 
120 125 
Lys Thr Arg Asn Gly Ala Gly Gly Gl^ 
140 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 
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145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ala Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Ala Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ' 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 348 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 221 285 GCA GCG 

<400> 348 ^ _ _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
1 5 10 15 
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Gln Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Ala Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

35 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 11° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 I 85 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 24 « 

Glu Val Lys Asp Phe Phe Arg Trp Ala, Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He' Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 2B0 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 349 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Mutant rep protein: rep78 23 495 GCT GCC 

Thr°Ali 4 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

X 5 10 15 

Glu His Leu Pro Gly He Ala Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

ec £ft 



50 55 »v , . „, _ 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
op q d 95 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
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100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1'5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 I 90 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

215 220 



Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 24U 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 2 f5 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 ^uu 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 4H0 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 49b 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 550 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
580 585 590 
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Ile His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 ~ 615 620 

<210> 350 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 23 495 GOT GCC 

Met°Glu 5 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 1° 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 90 95 

Phe 
100 
Lys 

115 i^u — — 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1° 5 11° n _ 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

120 I 25 



13 0 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 lbU 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 If 0 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

!95 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 
260 265 270 „ , 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 3°° 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 3 1 5 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 3 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
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370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 351 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 23 495 GCT GCC 



<400> 351 














Val 


Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


1 




5 










10 


Val 


Glu 


His 


Leu Pro 


Gly 


He 


Ala 


Asp 


Ser 


Phe 






20 








25 






Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 




35 








40 








Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 




50 








55 








Glu 


Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


65 






70 








His 


75 


Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


Met 






85 










90 




Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 






100 










105 




Gly 


Arg Glu 


Lys Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 






115 








120 








Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 




130 






135 










Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


145 






150 










155 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 








165 










170 




Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 






180 










185 






Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 






195 * 








200 








Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 




210 






215 








Gly 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


225 






230 










235 


Gin Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 








245 










250 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 






260 










265 






He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 






275 






280 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 




290 








295 










Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


305 








310 










315 


Thr Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 








325 










330 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 






340 










345 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 




355 








360 








Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


370 






375 











15 

Asn Trp Val Ala Glu 
30 

Asp Leu Asn Leu He 
45 

Gin Arg Asp Phe Leu 
60 

Ala Leu Phe Phe Val 
80 

His Val Leu Val Glu 
95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 
160 

Met Glu Gin Tyr Leu 
175 

Leu Val Ala Gin His 
190 

Lys Glu Asn Gin Asn 
205 

Thr Ser Ala Arg Tyr 
220 

He Thr Ser Glu Lys 
240 

Ser Phe Asn Ala Ala 
255 

Asp Asn Ala Gly Lys 
270 

Leu Val Gly Gin Gin 
285 

Lys He Leu Glu Leu 

300 

Phe Leu Gly Trp Ala 
320 

Leu Phe Gly Pro Ala 
335 

Ala His Thr Val Pro 
350 

Phe Pro Phe Asn Asp 
365 

Gly Lys Met Thr Ala 
380 
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Lys Val 
385 

Val Asp 

He Val 

Thr Thr 

Glu Leu 
450 
Glu Val 
465 

Glu His 

Pro Ser 

Ala Gin 

Arg Leu 
530 



Val Glu 

Gin Lys 

Thr Ser 
420 
Phe Glu 
435 

Thr Arg 

Lys Asp 

Glu Phe 

Asp Ala 
500 
Pro Ser 
515 

Ala Arg 



Ser Ala 
390 
Cys Lys 
405 

Asn Thr 

His Gin 

Arg Leu 

Phe Phe 
470 
Tyr Val 
485 

Asp He 
Thr Ser 
Gly His 



Lys Ala 

Ser Ser 

Asn Met 

Gin • Pro 
440 
Asp His 
455 

Arg Trp 

Lys Lys 

Ser Glu 

Asp Ala 
520 
Ser Leu 
535 



He Leu Gly Gly 
395 

He Asp 



Ala Gin 
410 
Cys Ala 
425 

Leu Gin 

Asp Phe 

Ala Lys 

Gly Gly 
490 
Pro Lys 
505 

Glu Ala 



Val He 

Asp Arg 

Gly Lys 
460 
Asp His 
475 

Ala Lys 
Arg Val 
Ser He 



Ser Lys 

Pro Thr 

Asp Gly 
430 
Met Phe 
445 

Val Thr 

Val Val 

Lys Arg 

Arg Glu 
510 
Asn Tyr 
525 



Val Arg 
400 
Pro Val 
415 

Asn Ser 

Lys Phe 

Lys Gin 

Glu Val 
460 
Ala Ala 
495 

Ser Val 
Ala Asp 



<210> 352 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 352 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 



23 495 GCT GCC 



Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


10 




15 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 


25 




30 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








45 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 






60 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 




75 


80 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 




90 




95 


Thr 


lie 


Trp 


Leu Phe Gly Pro Ala 


105 




110 


Glu 


Ala 


He 


Ala His Thr Val Pro 








125 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 








140 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 




155 


160 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 




170 


175 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 


185 






190 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 






205 


Leu 


Gin 


Asp 


Arg Met Phe Lys Phe 






220 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 




235 


240 


Ala 


Lys 


Asp 


His Val Val Glu Val 
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245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 353 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 20 54 420 495 GCC GCC 
GCC GCC 



Thr°Ali 5 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 1° 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
x 35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 8° 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 ^5 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ' 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
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Thr 


Thr 


Gly 


Lys Thr 


Ann Tl A 

A5n lie 


Ala 








340 






Pne 


Tyr 


vjfj.y 


cys vax 


nbll lip 


Thr 




-ace 
355 




360 


Cys 


Val 


Asp 


Lys Met 


vax lie 


Trp 


370 






•J /D 




Lys 


Val 


vax 


Glu Ser 


Ala Lys 


Ala 


385 








3 90 




Val 


Asp 


Gin 


Lys Cys 


Lys Ser 


Ser 








405 






He 


Val 


Thr 


Ala Asn 


Thr Asn 


Met 








420 






Thr 


Thr 


Phe 


Glu His 


Gin Gin 


Pro 






435 






440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


HIS 




450 






455 




Glu 


Val 


Lys 


Asp Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu 


Phe Tyr 


Val Lys 


Lys 








485 






Pro 


Ser 


Asp 


Ala Asp 


He Ser 


Glu 








500 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn Lys 


Cys Ser 


Arg 


530 






535 




Phe 


Pro 


Cys 


Arg Gin 


Cys Glu 


Arg 


545 








550 




Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 








565 






Ser 


Gin 


Pro 


Val Ser 


Val Val 


Lys 








580 






He 


His 


His 


He Met 


Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn 


Val Asp 


Leu Asp 


Asp 




610 






615 





<210> 354 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
GCC GCC 



<400> 354 












Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 






5 








Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 




20 










Ser Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 








55 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 





330 






335 




Glu 


Ala 


He Ala 


His Thr 


Val 


Pro 








350 






Asn 


Glu 


Asn Phe 


Pro Phe 


Asn 


Asp 








365 






Glu 


Glu Gly 


Lys Met 


Thr 


Ala 






380 








He 


Leu 


Gly Gly 


Ser Lys 


Val 








395 






400 


AX a 


bin 


lie iiSp 


Pro Thr 


Pro 


Val 




/ii n 
41U 




415' 




cys 


Ala 


Val He 


Asp Gly Asn 


OCX 


a o c 






430 






Leu 


bin 


^ en 7V »' < i 

«sp «i y 


Met Phe 


Lys 


Phe 








445 






Asp 


Phe 


«xy ijy s 


Val Thr Lys 


Gin 












Ala 


Lys 




Val Val 


Glu 


Val 




*% I O 






480 


Gly 


Gly 


Ala Lys 


Lys Arg Ala 


Ala 


490 






495 




Pro 


Lys 


Arg Val 


Arg Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser He 


Asn Tyr Ala 


Asp 








525 






His 


Val 


Gly Met 


Asn Leu 


Met 


Leu 






540 








Met 


Asn 


Gin Asn 


Ser Asn 


He 


Cys 






555 






560 


Leu 


Glu 


Cys Phe 


Pro Val 


Ser 


Glu 




570 




575 




Lys 


Ala 


Tyr Gin 


Lys Leu 


Cys 


Tyr 


585 






590 






Pro 


Asp 


Ala Cys 


Thr Ala 


Cys 


Asp 






605 






Cys 


He 


Phe Glu 


Gin 








620 









20 54 420 495 GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 




10 








15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


25 








30 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 










45 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 




60 








Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




90 








95 




Thr 


lie 


Trp 


Leu 


Phe 


Gly Pro 


Ala 



WO 03/018820 



PCT/IB02/04087 



-415- 



100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

7 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ~ 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arc? Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 " 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 355 
<211> 536 ' 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 20 54 420 495 GCC GCC 
GCC GCC 



<400> 355 




















Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys 


Val 


Pro 


Ser 


Asp 


1 






5 






10 










15 


Glu 


Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 






25 








30 




lie 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 






45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala Glu Lys 


Leu 


Gin 


Arg 


Asp 


50 










55 






60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 






75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His 


Met 


His 


Val 


Leu 


Glu 








85 






90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 
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100 105 HO 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ' 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 2B0 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 356 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

55 60 



<223> Mutant rep protein: rep40 20 54 420 495 GCC GCC 
GCC GCC 

Met°Glu 5 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

i 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 4 - 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 B0 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 _ 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

ioo i° 5 L 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe IVr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 lbU 

Lys val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 I 85 r° 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 2 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 357 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 412 612 GCG GCG 

Thr°Ala 5 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

1 35 40 45 
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Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Atq Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ' 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 3^0 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly C?ys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

405 410 4 1= 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



465 470 ^ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
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530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 ^ ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Ala Asp Leu Asp Asp Cys He Phe Glu Gin 
610 ~ 615 620 

<210> 358 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 412 612 GCC GCG 

Me2°Glu 5 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 1 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 ' 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
e:c 70 75 ou 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 12b 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 * 13S 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 

— ~ Ser Ala Lys Ala He Leu Gly - 

165 170 175 



Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 I 70 , 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 



180 ••- ^ - 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

010 • 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
055 230 235 * %%J 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
260 265 270 , 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
330 335 



325 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 
Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Ala Asp Leu Asp Asp Cys He Phe Glu Gin 

385 390 395 



<210> 359 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 412 612 GCC GCG 

£nr°Ali 5 Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 . _ 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 . _ 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ±25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
U e 150 155 ibU 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin Hxs 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 , , _ 

Pro Asn. Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

2T0 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 25b 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 260 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
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325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 35 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
3B5 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Ala Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lye Asp His Val Val Glu Val 
465 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 49b 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

S15 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 360 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 412 612 GCC GCG 

Met°Glu 6 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 " 5 10 i 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 " 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 I 10 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

US 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 I 60 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 170 175 , 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 
180 185 130 



WO 03/018820 



PCT/BB02/04087 



-422- 



He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Slu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 361 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 197 412 GCG GCC 

£hr°Ala 6 Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 i 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

2 0 25 3 0 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

— Glt - - - 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 



05 W J 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 ^ , 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 3-25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 I 40 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 lb ° 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 l'* 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

230 235 
Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
acA - 265 270 



260 w -* 

He Met Ser . Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
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275 


9 an 

O U 


Pro 


Val 


Glu Asp 


lie ser &er ash 




290 




Asn 


Gly 


Tyr Asp 


Pro Gin Tyr Ala 


305 


310 


Thr 


Lys 


Lys Phe 


Ks±.y LiyS ATy J-VSI1 




325 


Thr 


Thr 


Gly Lys 


Tnr Asn lie Aia 






340 




Phe 


Tyr 


Gly Cys 


vai Asn lxp nix 




355 


360 


Cys 


Val 


Asp Lys 


Met Val He Trp 


370 




375 


Lys 


Val 


Val Glu 


Ser Ala iiys Aia 


385 






390 


Val 


Asp 


Gin Lys 


Cys Lys Ser Ser 






405 


He 


Val 


Thr Ser 


Asn Thr Asn Met 






420 




Thr 


Thr 


Phe Glu 


His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys Asp 


Phe Phe Arg Trp 


465 




Ann 


Glu 


His 


Glu Phe 


Tyr Val Lys Lys 








485 


Pro 


Ser 


Asp Ala 


Asp He Ser Glu 






500 




Ala 


Gin 


Pro Ser 


Thr Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin Asn 


Lys Cys Ser Arg 


530 




535 


Phe 


Pro 


Cys Arg 


Gin Cys Glu Arg 


545 






550 


Phe 


Thr 


His Gly 


Gin Lys Asp Cys 








565 


Ser 


Gin 


Pro Val 


Ser Val Val Lys 






£80 




lie 


His 


His He 


Met Gly Lys Val 






595 


600 


Leu 


Val 


Asn Val 


Asp Leu Asp Asp 




610 




615 



<210> 362 

<211> 397 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 
<400> 362 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 ' 40 
He Met Ser Leu Thr Lys Thr Ala 
50 55 
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285 








Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




inn 










Ala 


Cot- Val PVlf* 
OCX Vdl -Tile 


Leu 


Glv 


Tra 


Ala 




31b 












lie J. JL£J UCU 


rue 


Gly 


Pro 


Ala 




330 






J «3 3 




Glu 


Aid Xle rua 


His 


Thr 


Val 


Pro 


345 












Asn 


Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 














Trp 


(jIU LrJLll uiy 


Lys 


Met 


Thr 


Ala 












lie 


Lieu vaxy «xy 


Ser 


Lys 


Val 


Ara 




395 








Ann 


Ala 


Gin lie Ala 


pro 


Tnr 


Pro 


Val 
vdi 




410 






A1 ^ 

ft X J 




Cys 


Ala val ne 


Asp 


wiy 


Asn 


Ser 


425 






%JU 






Leu 


Gin Asp Arg 






Lys 


Phe 




AA C 








Asp 


Phe Gly Lys 


V d-i. 


Thr 


-uys 


Gin 


A C f\ 










Ala 


Tiro S c?T-t W"1 e 

Liys Asp fllS 


vai 


Val 


Glu 


Val 




475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 




510 






Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






525 








His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Met 


Asn uin ash 


oct 


Asn 


He 


Cvs 




555 








560 


Leu 


pi ii fS rc Din ^ 
ulu ^.ys rue 


Pro 


Val 


Ser 


Glu 




b / u 






575 




Lys 


Ala Tyr Gin 


Lys 


Leu 


Cvs 


Tvr 


bob 






590 






Pro 


Asp Ala tya 


Thr 


Ala 




Asp 




bUb 








Cvs 


He Phe Glu 


Gin 








620 










197 


412 GCG GCC 










Asp 


Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 






15 




Ser 


Tyr He Ser 


Phe 


Asn 


Ala 


Ala 


25 




30 






Ala 


Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 






45 








Pro 


Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 



60 
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Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 BO 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1° 5 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 



340 j-*=> 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 3S5 

He His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 

385 390 395 

<210> 363 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 412 GCG GCC 
<400> 363 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 
105 HO 



100 ' — 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1"5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

" 245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

***** /iic 4 ^ fi 



420 _ 
Thr Thr Phe Glu His Gin Gin Pro Leu Gla Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 ~ 455 460 



425 430 



450 IJJ -xww 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 • 



<210> 364 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 197 412 GCG GCC 



<400> 364 






Met Glu 


Leu Val Gly 
5 


Trp 


Leu 


1 

Gin Trp 


lie Gin Glu 


Asp 


Vai.n 


20 






Ser Asn 


Ser Arg Ser 


Gin 


lie 




35 






He Met 


Ser Leu Thr 


Lys 


Thr 


50 






c c 


Pro Val 


Glu Asp lie 


Ser 


Ser 


65 




70 




Asn Gly 


Tyr Asp Pro 


Gin 


Tyr 


85 






Thr Lys 


jjys rue wiy 


Lys 


Arg 




i nn 
xuu 






Thr Thr 


Gly Lys Thr 


Asn 


He 




115 






Phe Tyr 


Gly Cys Val 


Asn 


Trp 


130 






135 


Cys Val 


Asp Lys Met 


Val 


He 


145 




150 




Lys Val 


Val Glu Ser 


Ala 


Lys 


165 






Val Asp 


Gin Lys Cys 


Lys 


Ser 


180 






He Val 


Thr Ser Asn 


Thr 


Asn 




195 






Thr Thr 


Phe Glu His 


Gin 


Gin 


210 






215 


Glu Leu 


Thr Arg Arg 


Leu 


Asp 


225 




230 




Glu Val 


Lys Asp Phe 


Phe 


Arg 




245 






Glu His 


Glu Phe Tyr 


Val 


Lys 




260 






Pro Ser 


Asp Ala Asp 


He 


Ser 




275 






Ala Gin 


Pro Ser Thr 


Ser 


Asp 


290 






295 


Arg Leu 


Ala Arg Gly 


His 


Ser 


305 




310 





10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Ala Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
220 

His Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
2B0 ** 285 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
300 



<210> 365 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 412 495 511 GCC GCC GCA 
<400> 365 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 1° 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

70 75 80 

"~ — t™ G iy Glu Ser Tyr Phe His Me 

85 ~ 90 95 



Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 ^O " 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 



Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 



Pro Asn. Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 



120 " 125 



130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
id* 150 I 55 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 l* 70 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 



ISO 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 



185 190 



Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 



200 -205 



215 ' 220 



Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 



?m 230 235 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 



He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

->on " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 3 =° _ 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
3fi5 390 3 95 I 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Ala Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 ^ " 455 46° m _ _ . 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 47° 47 ^ 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 49S> 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 
500 505 



265 270 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 



Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

530 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 366 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 412 495 511 GCC GCC GCA 



Met°Glu 6 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 1° 5 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 7 5 8 ° 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 . i 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 I 10 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 • 155 J 60 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
* * r c i n n 175 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

180 185 If 0 m 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
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290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
- - 345 350 



340 --w 
Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 367 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 412 495 511 GCC GCC GCA 

£hr°Ala 6 Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

i 5 1^ 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 ^5 °J* 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 " 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 . „ 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 ' 120 I 25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 I 40 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 150 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 i/5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 I 90 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 2 " 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 2 /y 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
290 295 300 
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Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 * 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 368 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 412 495 511 GCC GCC GCA 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 ISO 



<400> 368 










Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 ' 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 
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165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Ala Pro Thr Pro Val 

1B0 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
195 200 205 



195 — — 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 
Leu Thr Arg Arg Leu 

225 230 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



210 — — 
Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
230 235 240 



245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 369 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 98 422 GCC GCC 



10 15 
Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Pro Asp Ser Asp Met Asp Leu Asn Leu He 

40 " 45 

Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
55 6° 

Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 8° 
Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 
Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 I 25 
Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
135 140 

Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 I 60 
Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Thr Glu Arg Lys Arg Leu Val Ala Gin His 

185 ~ 190 

Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

200 205 
Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
215 ~ 220 

Leu Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
250 255 



<400> 369 




Glu 


Thr 


Ala 


Gly Phe Tyr 


1 






5 




Glu 


His 


Leu Pro Gly 


He 






20 






Lys 


Glu 


Trp Glu 


Leu 


Pro 




35 






Glu 


Gin 


Ala Pro 


Leu 


Thr 




50 






Val 


Thr 


Glu 


Trp Arg Arg 


65 








70 


Gin 


Phe 


Glu Lys 


Gly 


Glu 








85 




Thr 


Ala 


Gly Val 


Lys 


Ser 






100 






Arg 


Glu 


Lys Leu 


He 


Gin 




115 






Pro 


Asn 


Trp Phe 


Ala 


Val 




130 








Asn Lys 


Val Val Asp 


Glu 


145 








150 


Thr 


Gin 


Pro Glu 


Leu 


Gin 








165 




Ser 


Ala 


Cys Leu 


Asn 


Leu 






180 






Leu 


Thr 


His Val 


Ser 


Gin 






195 






Pro 


Asn 


Ser Asp 


Ala 


Pro 




210 








Met 


Glu 


Leu Val 


Gly 


Trp 


225 








230 


Gin Trp 


He Gin 


Glu 


Asp 








245 
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Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 5 J° 

Phe Thr His (3ly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 370 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 98 422 GCC GCC 

Met°Glu 7 Leu Val Gly Trp -Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 1° 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He. Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 1^0 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 I 70 175 , 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 I 90 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 371 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 98 422 GCC GCC 
<400> 371 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 1° 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 
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Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Ala Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

X15 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

• 180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
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530 535 

<210> 372 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 98 422 GCC GCC 

Met°Glu 7 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 ^5 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1°5 H° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 if 0 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 * 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 373 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

*223> Mutant rep protein: rep78 17 127 189 GCG GCT GCG 
<400> 373 
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Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
aL His Leu Pro G ly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
Glu Gin aL Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
Thr IL Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
Gin Phe Glu Lys Gly g2u Ser Tyr Phe His Met His Val Leu Val Glu 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
Arg Glu Lys Leu He Gin Arg XI. Tyr Arg Gly He Glu Pro Ala Leu 



Pro Asn £5 Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

135 x * u 



Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 



Thr Gin Pro Glu Leu III Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



Ser Ala Cys Leu 111 Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 



170 



185 



Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 



200 



Pro Asn III Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 



Met III Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 



III Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
Pro Val III Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
Asn £J Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
C ys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
He Val Thr Ser Isn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
Thr Thr Phe Glu His Gin Gin Pro III Gin Asp Arg Met Phe Lys Phe 

r 440 , * 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
Glu Va2 Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 



235 
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485 








Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 




500 






505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 




•515 




520 


His 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 


530 




535 






Phe 


Pro 


Cys Arg Gin 


Cys Glu 


Arg Met 


545 




550 




Leu 


Phe 


Thr 


His Gly Gin 
565 


Lys Asp 


Cys 


Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 


Lys 




580 






585 


He 


His 


His He Met 


Gly Lys 


Val 


Pro 




595 




600 


Cys 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 


610 




615 







490 495 
Lys Arg Val Arg Glu Ser Val 
510 

Ala Ser He Asn Tyr Ala Asp 
525 

Val Gly Met Asn Leu Met Leu 
540 

Asn Gin Asn Ser Asn He Cys 
555 560 
Glu Cys Phe Pro Val Ser Glu 
570 575 
Ala Tyr Gin Lys Leu Cys Tyr 
590 

Asp Ala Cys Thr Ala Cys Asp 
605 

He Phe Glu Gin 
€20 

<210> 374 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: re P 68 17 127 189 GCG GCT GCG 

^hr°Ila 7 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

i 5 10 

Ala His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 



Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 " 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

xoo 1° 5 , 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 
y !15 120 125 



145 150 



Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 lbg 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 17i 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

180 I 85 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 
Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
^->n 235 



210 

— - Glu " o 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
260 265 270 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ' 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ~ 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 375 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 375 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Ala 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 



20 54 495 GCC GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 








Val 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 
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130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Aen Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 . 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 * 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 
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<210> 376 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 20 54 495 GCC GCC GCC 

Met°Glu 7 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 I 5 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 * 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 N 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 377 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 20 54 495 GCC GCC GCC 

Thr°Ala 7 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 3 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
1 40 45 



Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 "° 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 \0S x\0 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 l 25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 13S I* 0 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
U c 150 155 • Lbu 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 iyu 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 „ 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

* 245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 . 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

3X0 315 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 33b 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr. Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
30c 390 395 40 « 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
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420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

* 500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 378 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 20 54 495 GCC GCC GCC 

<400> 378 
Met 
1 

» Tm Tie Gin Glu Asp Gin Ala 

25 

i Lys 
40 

SO" ~ " 55* 

Pro 
65 



105 
Ala Glu 
120 

Thr Asn 

130 " 135 

Cys 
145 

Val Val Glu Ser Ala Lys Ala 
165 

Asr> Gin Lvs Cvs Lvs Ser Ser 

185 
Met Cys 
200 

Pro Leu 

210 215 

Glu 
225 

Val Lys Asp Phe Phe Arg Trp 
245 

w-ic rjlu Phe Tvr Val Lvs Lys 

265 
Glu Pro 
280 



Leu Val 


Gly 


Trp 




5 




He Gin 


Glu 


ASp 


20 






Ser Arg 


Ser 


Gin 


35 






Ser Leu 


Thr 


Lys 


Glu Asp 


He 


Ser 




70 


Tyr Asp 


Pro 


Gin 




85 




Lys Phe 


Gly 


Lys 


100 






Gly Lys 


Thr 


Asn 


115 






Gly Cys 


Val 


Asn 


Asp Lys 


Met 


Val 






150 


Val Glu 


Ser 


Ala 




165 




Gin Lys 


Cys 


Lys 


180 






Thr Ser 


Asn 


Thr 


195 






Phe Glu 


His 


Gin 


Thr Arg 


Arg 


Leu 






230 


Lys Asp 


Phe 


Phe 




245 




Glu Phe 


Tyr 


Val 


260 






Asp Ala 


Asp 


He 


275 







Lys 


Gly 


He 


Thr Ser 


Glu Lys 


10 






15 


Tyr 


He 


Ser 


Phe Asn 


Ala Ala 






30 




Ala 


Leu 


Asp 


Asn Ala 


Gly Lys 








45 




Asp 


Tyr 


Leu 


Val Gly 


Gin Gin 




60 






He 


Tyr 


Lys 


He Leu 


Glu Leu 




75 




80 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 


90 








95 


He 


Trp 


Leu 


Phe Gly 
110 


Pro Ala 


Ala 


He 


Ala 


His Thr 


Val Pro 








125 




Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 






140 






Glu 


Glu 


Gly 


Lys Met 


Thr Ala 




155 




160 


Leu 


Gly 


Gly 


Ser Lys 


Val Arg 


170 






175 


Gin 


He 


Asp 


Pro Thr 


Pro Val 






190 




Ala 


Val 


He 


Asp Gly 


Asn Ser 








205 




Gin 


Asp 


Arg 


Met Phe 


Lys Phe 




220 




Lys Gin 


Phe 


Gly 


Lys 


Val Thr 




235 




240 


Lys 


Asp 


His 


Val Val 


Glu Val 


250 






255 


Gly 


Ala 


Lys 


Lys Arg 


Ala Ala 






270 




Lys 


Arg 


Val 


Arg Glu 


Ser Val 






285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 379 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 379 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


20 
Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 




Ala 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 








245 








Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



259 54 GCG GCC 



He Lys 


Val 


Pro 


Ser 


Asp Leu Asp 


10 








15 


Ser Phe 


Val 


Asn Trp 


Val Ala Glu 


25 








30 


Ser Asp 


Met 


Asp 


Leu 


Asn Leu He 






45 




Glu Lys 


Leu 


Gin Arg 


Asp Phe Leu 




60 






Ala Pro 


Glu 


Ala 


Leu 


Phe Phe Val 




75 






80 


Phe His 


Met 


His 


Val 


Leu Val Glu 


90 








95 


Leu Gly 


Arg 


Phe 


Leu 


Ser Gin He 


105 








110 


Tyr Arg 


Gly 


He 


Glu 


Pro Thr Leu 






125 




Thr Arg 


Asn 


Gly Ala 


Gly Gly Gly 




140 






He Pro 


Asn 


Tyr Leu 


Leu Pro Lys 




155 






160 


Trp Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 








175 


Arg Lys 


Arg 


Leu 


Val 


Ala Gin His 


185 








190 


Glu Gin 


Asn 


Lys 


Glu 


Asn Gin Asn 






205 




Arg Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 


Asp Lys 


Gly 


220 
He 


Thr 


Ser Glu Lys 


235 






240 


Ser Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


250 








255 


Ala Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 








270 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






285 




Arg He 


Tyr 


Lys 


He 


Leu Glu Leu 




300 






Ala Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




315 






320 


Thr He 


Trp 


Leu 


Phe 


Gly Pro Ala 


330 








335 


Glu Ala 


He 


Ala 


His 


Thr Val Pro 


345 








350 


Asn Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








365 




Trp Glu 


Glu 


Gly Lys 


Met Thr Ala 



WO 03/018820 



PCT/IB02/04087 



370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 



Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 555 550 



530 535 ~ 540 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 380 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant *rep protein: rep52 259 54 GCG GCC 



15 

Ser Phe Asn Ala Ala 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 
80 

Phe Leu Gly Trp Ala 
95 

Leu Phe Gly Pro Ala 
110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Met Thr Ala 
* 160 



<400> 380 












Gly 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


1 








5 






10 


He 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 






20 








25 




Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr 




50 










5S 


Asn Arg He 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Tyr 


65 








70 






75 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val 








85 






90 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp 




100 








105 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 


Asn 




130 










135 




Glu 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu 


145 






150 






155 
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Lvs Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

* 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 ~ 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

305 31° 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 381 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant .rep protein: rep68 259 54 GCG GCC 



15 

Asn Trp Val Ala Glu 
30 

Asp Leu Asn Leu He 
45 

Gin Arg Asp Phe Leu 
60 

Ala Leu Phe Phe Val 
80 

His Val Leu Val Glu 
95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 
160 



<400> 381 










Val He Lys 


Val 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 






5 






10 


Val 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe 








20 






25 


Met 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala Glu Lys 


Leu 




50 










55 




Glu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro 


65 








70 






75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His 


Met 








85 






90 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly 


Arg 






100 






105 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg 


Gly 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg 


Asn 




130 








135 






Asn 
145 


Lys 


Val 


Val 


Asp 


Glu 
150 


Cys 


Tyr He Pro 


Asn 
155 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr 


Asn 
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165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * 470 475 460 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 382 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 259 54 GCG GCC 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
20 25 30 
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Ser Asn Ala Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 " 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ISO " 155 ISO 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 1B5 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 383 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 335 399 GCT GCG 



15 



<400> 383 
















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val Pro 


Ser Asp 


1 






5 






10 




Val 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn 


Trp 








20 






25 




30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp 


Leu 


Asn 




35 










40 


45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin Arg Asp 




50 










55 


60 




Phe 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala 


Leu 


65 








70 




75 


Val 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His 


Leu 








85 






90 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe 


Leu 


Ser 






100 






105 


Glu 


110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 


Pro 



80 

Val Gh 
95 
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TQ H 4*\J\J 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

215 220 



US I 20 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1'5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 190 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
195 200 205 

Ser 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

075 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 330 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

465 470 475 ? 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 



530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie u-ys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
595 600 ©05 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 " 615 620 

<210> 384 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 335 399 GCT GCG 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ^ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 SO 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 

165 * 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Atq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 



340 _ 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
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385 390 395 

<210> 385 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 335 399 GCT GCG 
<400> 385 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 * 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr' Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ' 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 
385 390 395 400 
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Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 








405 


lie 


Val 


Thr 


Ser Asn Thr Asn Met 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 








485 


Pro 


Ser 


Asp 


Ala Asp lie Ser Glu 






500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 


520 


Arg 


Leu 


Ala 


Arg Gly His Ser Leu 


530 




535 



410 415 
Cys Ala Val lie Asp Gly Asn Ser 
425 430 
Leu Gin Asp Arg Met Phe Lys Phe 
445 

Asp Phe Gly Lys Val Thr Lys Gin 
460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 " 510 

Glu Ala Ser lie Asn Tyr Ala Asp 
525 



<210> 386 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 335 399 GCT GCG 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 A 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 

<210> 387 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 221 432 GCA GCA 

Thr°Ala 8 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 *" 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 



85 -> ^ 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 150 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin Hrs 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly. Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys. He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 . 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 350 



WO 03/018820 



PCT71B02/04087 



-453- 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 " 615 620 

<210> 388 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 221 432 GCA GCA 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Glr 
60 

Asn Arg He Tyr Lys He Leu Glu Lev 
75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ale 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ale 

105 ~ HO 

Ala Glu Ala He Ala His Thr Val Pre 
120 125 



<400> 388 










Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 










85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 
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130 








135 




1 AO 






Thr 


Ala 


Cys Val 


Asp 


Lys Met 


Val 


Ti- 
ne 


xrp irp uiu vjj.u 




Lys 


Met 


145 


150 




155 










1DU 


Lys Val 


Val 


Glu Ser 


Ala 


iiys 


Aid lie JjcU ijJLy 




Ser 


Lys 


Val 






165 




170 








175 




Val Asp 


Gin 


Lys Cys Lys 


Ser 


ber Aia uin ±j.e 


Asp 


Pro 


Thr 


Pro 


Val 




180 






IBS 






190 






lie Val 


Thr 


Ser Asn 


Thr 


Asn 


Met Cys Ala vai 


lie 


Asp 


uiy 


Asn 


•211 a 




195 








200 




205 








Thr Thr 


Phe 


Glu His 


Gin 


Gin 


Pro Leu Gin Asp 


Arg 


Met 


pne 


Lys 


rne 


210 








215 




220 










Glu Leu 


Thr 


Arg Arg 


Leu 


Asp 


His Asp Pne Gly 


Lys 


vai 


inr 


Lys 


oin 


225 




230 




235 










z *± u 


Glu Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp Ala Lys Asp 


ills 




v ct J. 


Glu 


Val 




245 






250 








255 


Ala 


Glu His 


Glu 


Phe Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 






260 






o c c 






270 




Val 


Pro Ser 


Asp 


Ala Asp 


He 


Ser 


Glu Pro bys Arg 


V ct X 




Glu 


Ser 




275 






260 




9 R 5 
ZOO 




Ala 




Ala Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala Glu Ala Ser 


He 


Asn 


Tyr 


Asp 


290 








295 




300 










Arg Tyr 


Gin 


Asn Lys 


Cys 


Ser 


Arg His val Giy 


Met 


Asn 


Leu 


I its u 


Xjeu 


305 






310 




315 








He 


320 


Phe Pro 


Cys 


Arg Gin Cys 


Glu 


Arg Met Asn Gin 


Asn 


Ser 


Asn 


Cys 




325 






330 








335 


Glu 


Phe Thr 


His 


Gly Gin Lys 


Asp 


Cys Leu Glu Cys 


rue 




Val 
v ax 


Ser 






340 






345 






350 






Ser Gin 


Pro 


Val Ser 


Val 


Val 


Lys Lys Ala Tyr 


bin 


Lys 


Leu 




Tvr 




355 








360 






Ala 






He His 


His 


He Met Gly 


Lys 


Val Pro Asp Ala 


w a 


Thr 


Cvs 


Asp 


370 








375 




O Q O 










Leu Val 


Asn 


Val Asp 


Leu 


Asp 


Asp Cys He Phe 


ulu 








385 




390 




; 395 












<210> 399 




















<211> 536 




















<212> PRT 




















<213> Artificial Sequence 














<220> 












GCA 










<223> Mutant rep protein: rep68 221 432 GCA 










<400> 389 
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1 
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10 








15 
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He 
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Asp 
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Asn 
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35 








40 




45 




Phe 
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Ala 


Pro Leu 


Thr 
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Gin 
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50 








55 




60 






Phe 
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Trp 
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Phe 


65 


70 




75 








Val 


80 
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Glu 
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Val 
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85 






90 








95 


He 


Thr Thr 
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Val Lys 


Ser 
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105 v 






110 


Thr 
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Leu He 


Gin 
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He 
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Thr 
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130 






135 




140 
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Asn Lye Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 IBS 19° 

Leu Thr His Val Ser Gin Thr Gin Gltf Gin Asn Lys Glu Asn Gin Asn 

iqc 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ala Ala Arg Tyr 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
*>?c 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 & tv 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 2Bb 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

oqo 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 ? „ 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

3S5 360 365 „, 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

111 Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 4 i:> 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 



,e 0 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4G5 470 475 *° 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 390 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 221 432 GCA GCA 

Met°Glu 9 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
gc " 70 75 80 

Asn Glv Tvr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

* * 85 50 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1°5 H° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 I 25 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 1 7 5 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 I 90 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

195 200 205 . 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 " 310 

<210> 391 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 259 516 GCG GCG 

Thr°Ala 9 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 1° 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 90 95 
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Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
290 ' 295 300 



Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala . 

J -.-»•- 335 



325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ^ 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
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580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 392 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 259 516 GCG GCG 

Met°Glu 9 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 4 ^ 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
SO 55 6° 

) 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
70 75 



85 90 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
U5 120 125 

Tyr Gly Cys Val Asn Trp 

130 135 

Val Asp Lys Met Val He 

lyl Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



115 x^u 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
i ... ** 135 " l ^ ^ 

Val He Trp Trp Glu Glu 
ISO ~ 1SS 



Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



195 -£ U U 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

510 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
230 235 



165 l* 70 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 I8 5 19 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 
19S 200 205 

Thr Phe Glu His Gin Gin 
210 21S 
Leu Thr Arg Arg Leu Asp 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp' His Val Val Glu Val 

245 250 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 27U 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
355 360 365 
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Ile His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 393 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 259 516 GCG GCG 

^r°Ala 9 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 ^ ^ 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

TOO 105 11° 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 13S 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

145 150 155 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 19 . 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Axg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
3A5 390 3 95 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 4BU 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 49b 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 . » 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 394 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 259 516 GCG GCG 

Met°Slu 9 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly *rp **a 

85 ^0 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

120 I 25 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

<i -jn 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

lJs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

■ 165 170 « i 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 J-f 0 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 
Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

225 230 235 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 395 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 516 GCC GCG 



10 15 
Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Pro Asp Ser Asp Met Asp Leu Asn Leu He 

40 45 
Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
55 ' 60 

Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 
Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 " 125 

Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
135 " 140 

Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 ISO 
Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Thr Glu Arg Lys Arg Leu Val Ala Gin His 

185 190 
Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

200 205 
Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
215 " 220 

Leu Val Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 " 285 

Ser Asn Arg He Tyr Lys He Leu Glu Leu 
295 300 

Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
315 320 



<400> 395 






Glu 


Thr Ala 


Gly 


Phe 


Tyr 


1 






5 




Glu His 


Leu 


Pro 


Gly 


He 






20 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


35 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


50 








Val 


Thr Glu 


Trp 


Arg 


Arg 


65 








70 


Gin Phe 


Glu 


Lys 


Gly 


Glu 








85 




Thr Thr 


Gly 


Val 


Lys 


Ser 




100 






Arg Glu 


Lys 


Leu 


He 


Gin 


115 








Pro Asn 


Trp 


Phe 


Ala 


Val 


13 0 










Asn Lys 


Val 


Val 


Asp 


Glu 


145 








150 


Thr Gin 


Pro 


Glu 


Leu 


Gin 








165 




Ser Ala 


Cys 


Leu 


Asn 


Leu 




180 






Leu Thr 


His 


Val 


Ser 


Gin 




195 








Pro Asn 


Ser 


Asp 


Ala 


Pro 


210 










Met Glu 


Leu 


Val 


Gly 


Trp 


225 








230 


Gin Trp 


He 


Gin 


Glu 


Asp 






245 




Ser Asn 


Ser 


Arg 


Ser 


Gin 






260 






He Met 


Ser 


Leu 


Thr 


Lys 




275 








Pro Val 


Glu 


Asp 


He 


Ser 


290 










Asn Gly 


Tyr 


Asp 


Pro 


Gin 


305 








310 


Thr Lys 


Lys 


Phe 


Gly 


Lys 
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325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cvs Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 " 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 396 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 516 GCC GCG 



15 

Asn Ale 
30 



80 

Gly Trp Ala 
95 

Gly Pro Ale 
110 



<400> 396 














Gly He Thr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


1 








5 








10 


He Ser Phe 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 






20 










25 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 






35 








40 




45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 




SO 








55 






60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys He 


65 








70 








75 


Asn 


Gly 


Tyr 


Asp 


Pro. 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe Leu 




85 








90 


Trp Leu Phe 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 




100 










105 
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Thr 


Thr 


Gly 


Lys Thr 


Asn 


He Ala Glu 






115 




120 




TVr 


Gly Cys Val 


Asn Trp Thr Asn 




IjU 








135 




Val 


Asp 


Lys Met 


Val 


He Trp Trp 










150 




Lys 


Val 


Val 


Glu Ser 


Ala Lys Ala lie 






165 






vdl 




Gin 


Lys Cys 


Lys 


Ser Ser Ala 






180 




185 


i±e 


vax 


Thr 


Ser Asn 


Thr 


Asn Met Cys 






195 






200 


Thr 


Tnr 


Phe 


Glu His 


Gin 


Gin Pro Leu 




210 








215 


GlU 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


225 








230 




la-LU 


TT-v 1 

vajL 


Lys 


Asp Phe 


Phe Arg Trp Ala 






245 






Glu 


His 


Glu 


Phe Tyr 


Val 


Lys Lys Gly 








260 




265 


Pro 


Ser 


Asp 


Ala Asp 


lie 


Ser Glu Pro 






275 






280 


Ala 


Gin 


Pro 


Ala Thr 


Ser 


Asp Ala Glu 




290 








295 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg His 


305 








310 




Phe 


Pro 


Cys Arg Gin 


Cys 


Glu Arg Met 








325 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp Cys Leu 








340 




345 


Ser 


Gin 


Pro 


Val Ser 


Val 


Val Lys Lys 






355 






360 


lie 


His 


His 


lie Met 


Gly Lys Val Pro 




370 








375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp Cys 


385 








390 





<210> 397 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 495 



<400> 397 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 








105 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 
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Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro Phe Asn Asp 






140 










Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly 


Ser Lys Val Arg 


170 










175 




Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 








Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


_ 

wys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 








270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr Gin 


Lys 


Leu Cys 


Tyr 








365 








Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










He 


Phe 


Glu 


Gin 










395 












516 


GCC 


GCG 










Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp 


Met Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu Val 


Glu 


90 










95 




Gly 


Arg Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 ' 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

4~20 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 * 455 * 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 398 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 495 516 GCC GCG 
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<400> 398 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 * 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 ~ * 265 " 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 - 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ^ 310 

<210> 399 
<211> 621 
<212> PRT 

<213> Artificial Sequence . 
<220> 

<223> Mutant rep protein: rep78 414 14 GCT GCC 
<400> 399 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Ala Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 ~ 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 ** 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu' Leu 

290 295 ~ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 " 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 • 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 * 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 ~ 605 

Leu Val Asn Val Asp Leu Aso Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 400 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 414 14 GCT GCC 
<400> 400 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 is 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 no 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 ~ 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe ' Gly Lys Val Thr Lys Gin 
2 ?5 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

2^0 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
340 345 350 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 " 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 401 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 414 14 GCT GCC 
<400> 401 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Ala Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 ~ 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 " * 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Eeu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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355 




360 


365 


Cys 


Val 


Asp Lys Met 


Val 


He Trp Trp Glu Glu 


Gly Lys Met Thr Ala 




370 






375 


380 


Lys 


Val 


Val Glu Ser 


Ala 


Lys Ala He Leu Gly 


Glv Ser Lvs Val Ara 


385 






390 


395 


40 0 


Val 


Asp 


Gin Lys Cys 


Lys 


Ser Ser Ala Gin He 


Asp Pro Ala Pro Val 






405 




410 


415 


He 


Val 


Thr Ser Asn 


Thr 


Asn Met Cys Ala Val 


He Asp Gly Asn Ser 






420 




425 


430 


Thr 


Thr 


Phe Glu His 


Gin 


Gin Pro Leu Gin Asp 


Arg Met Phe Lys Phe 






435 




440 


445 


Glu 


Leu 


Thr Arg Arg Leu 


Asp His Asp Phe Gly 


Lys Val Thr Lys Gin 




450 






455 


460 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg Trp Ala Lys Asp 


His Val Val Glu Val 


465 






470 


475 


480 


Glu 


His 


Glu Phe Tyr Val 


Lys Lys Gly Gly Ala 


Lys Lys Arg Pro Ala 






485 




490 


495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu Pro Lys Arg 


Val Arg Glu Ser Val 






500 




505 


510 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp Ala Glu Ala Ser 


He Asn Tyr Ala Asp 






515 




520 


525 


Arg 


Leu 


Ala Arg Gly His 


Ser Leu 






530 






535 





<210> 402 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 414 14 GCT GCC 
<400> 402 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
210 215 220 
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Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe III Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 , 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 28 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 403 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 74 402 495 GCG GCC GCC 

Thr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

«aq 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

en 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
85 90 > "' 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 
100 1° 5 - — - 

Lys Leu He Gin Arg He 
115 120 
Trp Phe Ala Val Thr Lys 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 



TOO w 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 
-' - 120 1 25 

Thr Lys Thr Arg Asn Gly 
135 14° 



lie 120 I 25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 



iak 150 155 

Tnr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 i9v 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 2 15 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 2 30 2 35 2 *° 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 2 50 2ib 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 2BS 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
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305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 350 



Phe Tvr Glv Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360. 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
* 375 3 BO 



Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 



Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

He Asp Pro Thr Pro 

405 410 415 

He val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 4 25 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 44b 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

4 c n 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4f?5 470 4 -i 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 4 9° 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ^ 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

SIS 520 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 5 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

Ihl Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 „ ~. 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 5yu 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 * 615 620 

<210> 404 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> Mutant rep protein: rep52 74 402 495 GCG GCC GCC 

Lys Gly He Thr Se2 
10 15 



Met°Glu°Leu Val Gly Trp Leu Val Asp Lys Gly He Tnr Ser Glu Lys 
Glx 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 



Gin Trp He Gin Glu Asp Gin Ala Ser T^r He Ser Phe Asn Ala Ala 



35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

ten Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 90 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 1 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 1 -° 

Asp 

Val 

Gin 

18 0 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



Lys Val val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 



165 — ' - 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 



185 190 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



245 ** — « 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 



2X0 215 . 220 

7 75 ° u 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

295 300 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Asp His Val Val Glu Val 
255 

Ala Lys Lys Arg Ala Ala 

260 Zbb 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 *soo 



Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

-1AQ 345 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

360 365 



Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
His 
Pro 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 
Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 405 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 74 402 495 GCG GCC GCC 
<400> 405 

.... «u ^ m rl., Tlfi Val Tie T.V« Val FITO «SM 

5 iu 15 

..j _ * « nl.m Tl« C*»>- &en Cot- T>Hp> Val ASI1 TTO 

30 

> Glu Leu Pro Pro Asp Ser Asp Met Asp Leu 

35* 
Gin Ale 
50 

_ mm tr-st 1 Cot- l.lfC !1 i a A f » blU M_JLci DCU C"^ * 

80 

65 

95 



Phe 


Tyr 
5 


Glu 


He Val He 


Lys 
10 


Val 


Pro 


Ser 


Pro 


Gly 


He 


Ser Asp Ser 


Phe 


Val 


Asn 


Trp 


20 




25 








Leu 


Glu 


Leu 


Pro 


Pro Asp Ser 


Asp 


Met 


Asp 






40 








45 


Pro 


Leu 


Thr 


Val Ala Glu 


Lys 


Leu 


Gin 


Arg 






55 






60 




Arg 


Arg 


Val 


Ser Lys Ala 


Ala 


Glu 


Ala 


Leu 


70 






75 




Val 


Lys 


Gly 


Glu Ser Tyr Phe 


His 


Met 


His 


85 






90 




Phe 




Val 


Lys 


Ser 


Met Val Leu 


Gly Arg 


Leu 
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100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 I 25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 I 35 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
n4 c 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

y 180 185 19° 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

n\n 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

925 230 23S " 

Glu Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 * /u 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 28 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 . 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
, n c 310 315 J , 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 3 , 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 3 ^0 365 , 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 37 5 38 

Lys val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
3 85 390 395 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 * ±0 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 43 r „ v 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

• r a 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

4 85 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 406 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
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<223> Mutant rep protein: rep40 74 402 495 GCG GCC GCC 

Met°Glu°Lu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 «*° 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

Pro val Glu Asp lie Ser tlr Asn Arg He Tyr Lys He Leu Glu Leu 

tin Gly Tyr Asp Pro lln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 ^0 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 , 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cys vll Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

lit Val Val Glu Ser III Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 I 70 175 



Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
180 185 ir u 

Ser Asn Thr Asn Met 
lac 200 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 



->i o 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu val Lys Asp Phe Ihl Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 - 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

Pro Ser Asp A^a Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 2Sb 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 407 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 228 462 497 GCC GCC GCC 

£nr°Ala 0 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 JU 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 €0 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 11° 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 I 40 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
1d c 150 155 lbU 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 1 b 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin Hxs 

180 I 85 xyu 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

225 230 235 ? 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 



Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 26 5 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 
Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 29S 3°° 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
one " 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 33b 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
- - 345 350 



340 «•-■-» 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
185 390 395 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 49b 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

AM Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
^ 530 535 540 



425 430 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
54S 550 555 £60 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 408 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: re P 52 228 462 497 GCC GCC GCC 

Met°Glu°Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 «• 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

cq 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 7 5 au 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 ^0 " 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1° 5 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 I 20 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 
Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

ijs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 I 70 1 — 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 

225 230 235 1 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 2 $5 270 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 ^ 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

Pne Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
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325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 409 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 228 462 497 GCC GCC GCC 

Thr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1*5 1° 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 
Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
n/\ 7? 80 



65 70 
Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 1*0 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 - 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ^ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
3 05 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 - 335 
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Thr Thr Gly Lys Thr Asn lie Ala 
340 

Phe Tyr Gly Cys Val Asn Tip Thr 
355 * 360 
Cys Val Asp Lys Met Val lie Trp 

370 375 
Lys Val Val Glu Ser Ala Lys Ala 
385 390 
Val Asp Gin Lys Cys Lys Ser Ser 
405 

lie Val Thr Ser Asn Thr Asn Met 
420 

Thr Thr Phe Glu His Gin Gin Pro 
435 440 
Glu Leu Thr Arg Arg Leu Asp His 

450 455 
Glu Val Lys Asp Phe Phe Arg Trp 
465 470 
Glu His Glu Phe Tyr Val Lys Lys 
485 

Ala Ser Asp Ala Asp lie Ser Glu 
500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 410 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 410 



Met 


Glu 


Leu Ala 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin 


Trp 


He <31n 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 
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Glu Ala 


He 


Ala 


His 


Thr Val Pro 


345 








350 


Asn Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








365 




Trp Glu 


Glu Gly Lys 


Met Thr Ala 




380 






He Leu 


Gly Gly Ser 


Lys Val Arg 




395 






400 


Ala Gin 


He Asp 


Pro 


Thr Pro Val 


410 








415 


Cys Ala 


Val 


He Asp 


Gly Asn Ser 


425 








430 


Leu Gin 


Asp Arg Met 


Phe Lys Phe 








445 




Asp Phe 


Gly Lys 


Val 


Ala Lys Gin 






460 






Ala Lys 


Asp 


His 


Val 


Val Glu Val 


475 






480 


Gly Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 


490 








495 


Pro Lys 


Arg 


Val 


Arg 


Glu Ser Val 


505 








510 


Glu Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








525 




228 462 


497 


GCC 


GCC 


GCC 


Asp Lys 


Gly He 


Thr 


Ser Glu Lys 


10 








15 


Ser Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala Ala 


Leu Asp Asn 


Ala Gly Lys 








45 




Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 






Arg He 


Tyr 


Lys 


He 


Leu Glu Leu 


75 






80 


Ala Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 








95 


Thr He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 






110 


Glu Ala 


He 


Ala 


His 


Thr Val Pro 








125 




Asn Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






140 






Trp Glu 


Glu Gly Lys 


Met Thr Ala 


155 






160 


He Leu 


Gly Gly Ser 


Lys Val Arg 


170 








175 


Ala Gin 


He Asp 


Pro 


Thr Pro Val 


185 








190 


Cys Ala 


Val 


He Asp 


Gly Asn Ser 
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195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Ala Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 411 
<2X1> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 290 338 GCG GCC 
<400> 411 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 * 60 

Thr Glu Trp. Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ~ 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260- 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 
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Pro Ala Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 " 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Ala Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 ~ * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 J 510 

Ala Gin Pro Ser Thr Ser. Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 * 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 " ~ 620 

<210> 412 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 290 338 GCG GCC 
<400> 412 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 io is 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Ala Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



WO 03/018820 



PCTYIB02/04087 



-481- 



65 70 75 BO 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
lis 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

* 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys tog Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 413 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 290 338 GCG GCC 
<400> 413 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 . 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 "* 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Ala Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 7 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

Thr Ala Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly . Lys Met Thr Ala 

370 - 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 4uu 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 4X5 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 «5 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe Phe Ar| Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 *?u 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 414 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 290 338 GCG GCC 

Met ^ Glu^Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
5 10 15 



1 5 iw 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 
Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 ~ 40 45 

; Ser Leu Thr Lys Thr Ala Pro Asp Tyi 

Pro Ala Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

65 ~ 70 75 dU 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 90 95 



35 •* v 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

55 60 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
115 120 12 s 

Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn 

130 135 

Val Asp Lys Met Val He Trp Trp Glu Glu 
145 " 150 155 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



115 120 125 

130 135 x "* u 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



115 120 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 



165 170 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
180 185 190 



180 io3 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
195 200 205 

Thr Phe Glu His Gin Gin 
210 215 
Leu Thr Arg Arg Leu Asp 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



195 ^uu — — 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 
Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
230 235 



275 ^ o u — — 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

-i n r "500 



245 • 250 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 2 '° 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 

Ala Glu Ala Ser He 
290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 

<210> 415 
<2H> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 140 511 GCC GCA 

Thr^Ala^Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 25 30 
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Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

40 45 



Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 ^5 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 



Arg Glu Lys Leu He Gin Arg He T^r Arg Gly He Glu Pro Thr Leu 



105 HO 



115 JL^W — 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 I 55 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I8 5 1 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

*>iq 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 2 ? 5 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

27S 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

o e 310 3i5 _ 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 3 ?° 



120 " 125 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

390 395 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 41t> 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 ~i 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 4 ?0 4 75 w 4 ? 0 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 45*3 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 S10 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
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515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 416 

<211> 397 

<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 140 511 GCC GCA 

<400> 416 

Met Glu Leu Val Gly Trp Leu vao. Asp 
1 5 10 15 



MtetOl^Lu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 «l 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 



He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 BU 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

■ 130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * * 150 155 16° 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 24 ° 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 " 280 2B5 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 
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Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 417 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 140 511 GCC GCA 

Th^Ala^Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 ? 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO ^ 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 - 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Ash Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 1 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

185 190 



1 Q 0 a. v ~» 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 2 ^ u 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
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305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 418 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 140 511 GCC GCA 



15 

Asn Ale 
30 



80 

Gly Trp Ale 
95 

Gly Pro Al£ 
110 



160 
Val Arg 
175 



<400> 418 












Asp Lys Gly He Thr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








10 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn 






35 








40 


45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 




50 










55 




60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He 


65 








70 






75 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu 






85 








90 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr lie Trp Leu Phe 




100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 






115 








120 


125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 




130 






135 




140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


145 






150 






155 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 








165 








170 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

Cys Ala Val He Asp 
— « 2Q0 - 205 



180 JL W-S 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 



Thr Thr J?he Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

oi n 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe III Arg Trp Ala Lys Asp His Val Val Glu Val 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 z. rv 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

^nr 280 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 



290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 419 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 86 378 GCG GCG 

Tto^rily Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

i 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Ou Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 

Hn Phe Glu Lys Gly IL Ser Tyr Phe His Met His Val Leu Val Glu 

90 y3 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
100 105 - - 

Leu He Gin Arg He 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 



100 -LUO . _ 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 1 e i> 



130 135 140 

Asn Lys val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



180 185 XJW 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 
180 1 Q5 _ _ 

Val Ser Gin Thr Gin 
195 200 - 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

Met llu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

Gin Trp He Gin Glu Si Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Ala Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~* ™ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 ~ 615 620 

<210> 420 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 86 378 GCG GCG 

<400> 420 _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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lie 


Met 


Ser Lieu 


Thr Lys 


Thr Ala 




en 








55 


Pro 


Val 
Vol 




He 


Ser 


Ser Asn 










70 


Tyr Ala 


Asn 


f*l ir 

tjiy 




Pro 


Gin 




85 






Thr 


Lys 


T « pn V> A 

Liys xrne 


Gly Lys 


Tiro A*57^ 




100 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






115 






120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 






130 










Cys 


Val 


Asp Lys 


Met 


Val 


lie i xp 


145 








150 




Lys 


Val 


Val Glu 


Ser 


Ala 


Ly s Aia 






165 






Val 


Asp 


Gin Lys 


Cys 


Lys 






l fin 








He 


val 


Thr Ser 


Asn 


Thr 


Asn Met 






135 






200 


Thr 


Thr 


Qka Pin 


His 


Gin 


Gin Pro 




210 










Glu 


Leu 


Thr Arg 


Arg 


Leu 


rtSp X1JLB 


225 








230 




ulu 


Val 


iiys nap 


Phe 


Phe 


Arg Trp 






245 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 






260 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser Glu 






275 






280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp Ala 




290 








295 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


305 






310 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 






325 






Phe 


Thr 


His Gly 


Gin 


Lys 


Asp Cys 






340 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val Lys 






355 






360 


He 


His 


His He 


Met 


Gly 


Lys Val 




370 








375 


Leu 


Val 


Asn Val 


Asp 


Leu 


Asp Asp 


3 85 








390 





Pro Asp 


Tyr 


Leu Val Gly Gin 


Gin 






60 




Arg 


He 




Lys He Leu Glu 


Leu 




75 




80 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 




90 




95 




Thr 


He 


Tm 


Leu Phe Gly Pro Ala 


105 






110 




Glu 


Ala 


He 


Ala His Thr Val 


Pro 








125 




Asn 


Glu 




Phe Pro Phe Asn Asp 








140 




Trp Ala 


a~\ n 

ulU 


Gly Lys Met Thr 


Ala 






1 




160 


He 


Leu 


CZl v 
uiy 


Gly Ser Lys Val 


Arg 




170 


175 




Ala 


Gin 


Tl f» 
lie 


Asp Pro Thr Pro 


Val 


185 






190 




Cys 


Ala 


Val 


He Asp Gly Asn Ser 

one 


Leu 


Gin 


Asp 


Arg Met Phe Lys 


Phe 








220 




Asp 


Phe 




Lys Val Thr Lys 


Gin 




235 




240 


Ala Lys 


ASD 


His Val Val Glu Val 




250 


255 


Ala 


Gly Gly 


Ala 


Lys Lys Arg Pro 


265. 






270 




Pro 


Lys 


Arg 


Val Arg Glu Ser 


Val 






285 




Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 








300 




His 


Val 


Gly 


Met Asn Leu Met 


Leu 






315 




320 


Met 


Asn 


Gin 


Asn Ser Asn He 


Cys 




330 




335 




Leu 


Glu 


Cys 


Phe Pro Val Ser 


Glu 


345 




350 




Lys Ala 


Tyr 


Gin Lys Leu Cys 


Tyr 








365 




Pro Asp 


Ala 


Cys Thr Ala Cys Asp 








380 




Cys 


He 


Phe 


Glu Gin 






395 







<210> 421 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep 68 86 378 GCG GCG 
<400> 421 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 * 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
* 35 40 " 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

" 70 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 
Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 I 25 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 I 35 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
1 ac 150 ios 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 1 7 5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
925 230 235 z< * u 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 2 /u 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

"?fl5 310 3Xo 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

Phe Tyr Gly eys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 36° 36 

Cys Val Asp Lys Met Val He Trp Trp Ala Glu Gly Lys Met Thr Ala 

*5"7n 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

390 395 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 ~i 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 4 ^5 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 4y:) 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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<210> 422 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 422 



Meat* 


UlU 


Leu Val Gly 


Tiro 


Leu 


Val 


1 






5 








bill 


irp 


He Gin 


Glu 




Gin 


Ala 




20 










Cor 

Oct 


Asn 


Ser Arg 


Ser 


Gin 


lie 


Lvs 






35 








40 


Tl o 
±±G 




Ser Leu 


Thr 


Lys 


Thr 


Ala 












55 




Pro 


Vdi 


Glu Asp 


He 


Ser 


Ser 


Asn 








1 V 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tvr 


Ala 




65 








Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 




180 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 








310 







<210> 423 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



86 378 GCG GCG 



Asp 


Lys 


Glv 


He Thr Ser Glu 


Lvs 








15 






Tvr 


He 


cai* phe Asn Ala. 

ocx. nic rtoii r»jp« 


Ala 






30 




Ala 


Ala 


Leu 


Astj Asn Ala Glv 


Lvs 












Pro 


Asp 


Tyr 


Leu Val Glv Gin 


Gin 








o u 




Arg 


He 


Tyr 


Lys He Leu Glu 


Leu 






75 


80 


Ala 


Ser 


Val 


Phe Leu Gly Trp 


Ala 




90 




95 




Thr 


He 


Trp 


Leu Phe Gly Pro 


Ala 


105 




110 




Glu 


Ala 


He 


Ala His Thr Val 


Pro 








125 




Asn 


Glu 


Asn 


Phe Pro Phe Asn 


Asp 








140 




Trp 


Ala 


Glu 


Gly Lys Met Thr 


Ala 




155 


160 


He 


Leu 


Gly 


Gly Ser Lys Val 


Arg 




170 


175 




Ala 


Gin 


He 


Asp Pro Thr Pro 


Val 


165 






190 




Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 






205 




Leu 


Gin 


Asp 


Arg Met Phe Lys 


Phe 






220 




Asp 


Phe 


Gly 


Lys Val Thr Lys 


Gin 




235 




240 


Ala 


Lys 


Asp 


His Val Val Glu 


Val 




250 


255 




Gly 


Gly 


Ala 


Lys Lys Arg Pro 


Ala 


265 




270 




Pro 


Lys 


Arg 


Val Arg Glu Ser 


Val 




285 




Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 



300 



54 86 GCC GCG 



<400> 423 

Thr Ala Gly Phe Tyr Glu He Val 
1 5 



He Lys Val Pro Ser Asp Leu 
10 15 



Asp 
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Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 * 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

~ B5 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin Tie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 * 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 .395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 



515 

Arq Tvr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
-1- " 535 540 

Glu Arg Met Asn 

Asp Cys Leu Glu 
565 * * 570 



530 3J3 - - - 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

ccc 570 575 



ibD -» ' v 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 5B5 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 €05 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 424 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 86 GCC GCG 

Thr°Ala 2 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 _ T . 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

1 35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° ^ 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 1°5 110 ^ , 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 1 , 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 lbU 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 I 90 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 
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Pro 


Val 


Glu 


Asp He 




290 




Asn 


Gly 


Tyr 


Asp Pro 


305 








Thr 


Lys 


Lys 


Phe Gly 








325 


Thr 


Thr 


Gly 


Lys Thr 








340 


Phe 


Tyr 


Gly 


Cys Val 






355 




Cys 


Val 


Asp 


Lys Met 




370 






Lys 


Val 


Val 


Glu Ser 


385 








Val 


Asp 


Gin 


Lys Cys 








405 


lie 


Val 


Thr 


Ser Asn 








420 


Thr 


Thr 


Phe 


Glu His 






435 




Glu 


Leu 


Thr 


Arg Arg 




450 






Glu 


Val 


Lys 


Asp Phe 


465 








Glu 


His 


Glu 


Phe Tyr 








485 


Pro 


Ser 


Asp 


Ala Asp 








500 


Ala 


Gin 


Pro 


Ser Thr 






51S 




Arg 


Leu 


Ala 


Arg Gly 



530 



Ser Ser Asn Arg lie Tyr 
295 

Gin Tyr Ala Ala Ser Val 
310 315 
Lys Arg Asn Thr He Trp 
330 

Asn He Ala Glu Ala He 
345 

Asn Trp Thr Asn Glu Asn 
360 

Val He Trp Trp Glu Glu 
375 

Ala Lys Ala He Leu Gly 
390 395 
Lys Ser Ser Ala Gin He 
410 

Thr Asn Met Cys Ala Val 
425 

Gin Gin Pro Leu Gin Asp 
440 

Leu Asp His Asp Phe Gly 
455 

Phe Arg Trp Ala *Lys Asp 
470 475 
Val Lys Lys Gly Gly Ala 
490 

He Ser Glu Pro Lys Arg 
505 

Ser Asp Ala Glu Ala Ser 
520 

His Ser Leu 
535 



Lys He Leu Glu Leu 
300 

Phe Leu Gly Trp Ala 
320 

Leu Phe Gly Pro Ala 
335 

Ala His Thr Val Pro 
350 

Phe Pro Phe Asn Asp 
365 

Gly Lys Met Thr Ala 
380 

Gly Ser Lys Val Arg 
400 

Asp Pro Thr Pro Val 
415 

He Asp Gly Asn Ser 
430 

Arg Met Phe Lys Phe 
445 

Lys Val Thr Lys Gin 
460 

His Val Val Glu Val 
480 

Lys Lys Arg Pro Ala 
495 

Val Arg Glu Ser Val 
510 

He Asn Tyr Ala Asp 
525 



<210> 425 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 86 GCC GCG 



<400> 425 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 








10 








15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 








20 






25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 




35 










40 








45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala Glu 


Lys 


Leu 


Gin 


Arg Asp 


Leu 




50 










55 








60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


65 




70 








75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr Phe 


His 


Met 


His 


Val Leu Val 


Glu 








85 








90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 


Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 




130 








135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 
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iac 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
195 200 205 



1 Ut V U 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

230 235 
Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 



260 *- V -r 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 200 
Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



295 300 



310 315 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



325 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 



340 aJIW 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

III Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 - 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 4>3U 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 ? 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

Pro Ser Asp Ala As^ He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 =25 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

56S 570 57S > 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 59° 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 505 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



345 350 



<210> 426 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 86 GCC GCG 
<400> 426 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 ~ 135 " 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ' 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 - 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
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420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 



Glu Leu to Arg Arg Leu Asp Hrs Asp Phe Gly Lys Val Thr Lys Gin 



455 " 460 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



470 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

Pro 
505 
Glu 

Arg Leu Ala Arg Gly His Ser Leu 

535 



485 

500 



Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

Glu Ala Ser He Asn 
515 ~ 520 525 



Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



530 



<210> 427 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

Mutant rep protein: rep78 214 495 140 GCG GCC GCC 

toAla'Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro oly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

15 40 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr IL Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

S L Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 _ 

Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 



Pro Asn Tr! Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 
130 135 140 



Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 

Asn 

165 I 70 - - i? 5 



Tnr Gin Pro Glu Leu c!n Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 x / s 

Ser Ala Cys Leu Asn Leu to Glu Arg Lys Arg Leu Val Ala Gin His 

1 on 185 Xjw 

Leu Thr His Val Ser Gin to Gin Glu Gin Asn Lys Glu Asn Gin Asn 

iq r 200 205 

Pro Asn Ser Asp Ala Ala Val He Arg Ser Lys to Ser Ala Arg Tyr 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
_ _ » 230 

Gin Trp He Glu Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 
245 250 r 

. Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

Pro Asp Tyr Leu Val 
275 280 285 



lie Met Ser Leu Thr Lys Thr Ala III Asp Tyr Leu Val Gly Gin Gin 
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Pro 


Val 


Glu Asp He 


Ser Ser Asn Arg 




290 


295 


Asn 


Gly 


Tyr Asp Pro 


Gin Tyr Ala Ala 


305 






310 


Thr 


Lys 


Lys Phe Gly 


Lys Arg Asn Thr 




325 




Thr 


Thr 


Gly Lys Thr 


Asn He Ala Glu 






340 


345 


Phe 


Tyr 


Gly Cys Val 


Asn Trp Thr Asn 




355 


360 


Cys 


Val 


Asp Lys Met 


Val He Trp Trp 


370 




375 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala He 


385 






390 


Val 


Asp 


Gin Lys Cys 


Lys Ser Ser Ala 




405 




lie 


Val 


Thr Ser Asn 


Thr Asn Met Cys 






420 


425 


Thr 


Thr 


Phe Glu His 


Gin Gin Pro Leu 






435 


440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp Ala 


465 




470 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys Gly 






485 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu Pro 






500 


505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala Glu 






515 


520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg His 


530 




535 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met 


545 






550 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys Leu 






565 




Ser 


Gin 


Pro Val Ser 


Val Val Lys Lys 






580 


585 


He 


His 


His He Met 


Gly Lys Val Pro 






595 


600 


Leii 


Val 


Asn Val Asp 


Leu Asp Asp Cys 




610 




615. 



<210> 428 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 214 
<400> 428 

Met Glu Leu Val Gly Trp Leu Val Asp 

1 5 
Gin Trp He Gin Glu Asp Gin Ala Ser 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala 

35 40 
He Met Ser Leu Thr Lys Thr Ala Pro 

50 55 
Pro Val Glu Asp He Ser Ser Asn Arg 
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lie 


Tyr iiys 


He Leu 


Glu 


Leu 




300 








Ser 


Val Phe 


Leu Gly Trp Ala 










320 


lie 


Trp Leu 


Phe Gly Pro Ala 






335 




Ala 


lie Ala 


His Thr 


Val 


Pro 






350 






Glu 


Asn Phe 


Pro Phe 


Asn Asp 






365 






Glu 


Glu Gly 


Lys Met 


Thr 


Ala 




380 








Leu 


Gly Gly 


Ser Lys 


Val 


Arg 




395 






400 


Gin 


He Asp 


Pro Thr 


Pro 


Val 


410 




415 




Ala 


Val He 


Asp Gly Asn Ser 






430 






Gin 


Asp Arg 


Met Phe 


Lys 


Phe 




445 






Phe 


Gly Lys 


Val Thr 


Lys 


Gin 




460 








Lys 


Asp His 


Val Val 


Glu 


Val 


475 






480 


Gly 


Ala Lys 


Lys Arg Ala 


Ala 


490 






495 




Lys 


Arg Val 


Arg Glu Ser 


Val 




510 






Ala 


Ser He 


Asn Tyr 


Ala 


Asp 






525 






Val 


Gly Met 


Asn Leu 


Met 


Leu 




b4 U 








Asn 


Gin Asn 


Ser Asn 


He 


Cys 




555 






560 


Glu 


Cys Phe 


Pro Val 


Ser 


Glu 


570 




575 




Ala 


Tyr Gin 


Lys Leu 


Cys 


Tyr 




590 






Asp 


Ala Cys 


Thr Ala 


Cys 


Asp 




605 






He 


Phe Glu 


Gin 








620 








495 


140 GCG 


GCC GCC 






Lys 


Gly He 


Thr Ser Glu Lys 


10 




15 




Tyr 


He Ser 


Phe Asn 


Ala 


Ala 




30 






Ala 


Leu Asp 


Asn Ala 


Gly 


Lys 






45 






Asp 


Tyr Leu 


Val Gly 


Gin 


Gin 


60 








He 


Tyr Lys 


He Leu 


Glu 


Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 " 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 ~ 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 429 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 214 495 140 GCG GCC GCC 
<400> 429 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

loo 

Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 
" - 3.3.5 120 125 



Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

Asn £ys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
iac 150 155 XbU 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



150 155 160 

14S Leu Gln Trp Ala Trp Thr Asn Met Glu Gin Tyr ' 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

igc 200 205 

Pro Asn Ser Asp Ala Ala Val He Arg Ser Lys Thr Ser Ala Arg Tyr 



Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

G " Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 * /u 



He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 2B5 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 ■ 5J 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

■5 rr 360 JOD 

Cys Val As P Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

III Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 ^ J -° 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 43U 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



345 350 



435 440 * 4S 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

A<;n 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 , * 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 430 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 214 495 140 GCG GCC GCC 
<400> 430 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 * 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 431 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 511 GCC GCA 
<400> 431 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

! 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 " 25 30 
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Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 " 75 B0 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 150 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 * 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ' 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His- Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Pne 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
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515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 432 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 495 511 GCC GCA 

Met°Glu 3 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ^ 0 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 9° 95 , 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 „ „ 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 I 50 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 I 75 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Pne 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 
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Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 ^ 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 433 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 433 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 



495 


511 GCC GCA 






He 


Lys Val Pro 


Ser 


Asp Leu Asp 




10 




15 


Ser 


Phe Val Asn Trp 


Val Ala Glu 


25 






30 


Ser 


Asp Met Asp 


Leu 


Asn Leu He 




45 




Glu 


Lys Leu Gin Arg 


Asp Phe Leu 




60 






Ala 


Pro Glu Ala 


Leu 


Phe Phe Val 




75 




80 


Phe 


His Met His 


Val 


Leu Val Glu 




90 




95 


Leu 


Gly Arg Phe 


Leu 


Ser Gin He 


105 




110 


Tyr 


Arg Gly He 


Glu 


Pro Thr Leu 




125 




Thr 


Arg Asn Gly Ala 


Gly Gly Gly 




140 






He 


Pro Asn Tyr 


Leu 


Leu Pro Lys 




155 




160 


Trp 


Thr Asn Met 


Glu 


Gin Tyr Leu 


170 




175 


Arg 


Lys Arg Leu 


Val 


Ala Gin His 


185 






190 


Glu 


Gin Asn Lys 


Glu 


Asn Gin Asn 




205 




Arg 


Ser Lys Thr 


Ser 


Ala Arg Tyr 


220 






Asp 


Lys Gly He Thr 


Ser Glu Lys 


235 




240 


Ser 


Tyr He Ser 


Phe 


Asn Ala Ala 




250 




255 


Ala 


Ala Leu Asp Asn 


Ala Gly Lys 


265 






270 


Pro 


Asp Tyr Leu 


Val 


Gly Gin Gin 




285 




Arg 


He Tyr Lys 


He 


Leu Glu Leu 




300 






Ala 


Ser Val Phe 


Leu 


Gly Trp Ala 
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305 310 315 320 



Tta Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
* 325 330 ■ 5JD 

Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr 

340 345 
Gly Cys Val Asn Trp Thr Asn 
355 3^0 
Asp Lys Met Val lie Trp Trp 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 
405 410 iiD 



325 j-» v 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 3S5 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

* 375 380 



He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
420 425 - 

Phe Glu His Gin Gin Pro 
435 4 f° 
Thr Arg Arg Leu Asp His 
. 455 -ww 

Gin Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 4 *-* 

Asp His Asp Phe Gly Lys 
455 4 *° 



A-*CL 440 44 ^ 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 



Actz 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 3AW 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 434 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein; re P 40 495 511 GCC GCA 

Met°Glu 3 Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

£ 10 ^ J 



Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 



Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 
20 2S - 

: Arg Ser Gin He Lys 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

55 60 
Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

Glu Ala He Ala His Thr 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys vll Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser HI Lys Ala He Leu Gly Gly Ser Lys Val Arg 
2 165 I 70 



Thr Thr Gly Lys Thr Asn He Ala all Ala He Ala His Thr Val Pro 
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Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin He Asp 


Pro Thr Pro Val 




180 








185 








190 


lie Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val 


He 


7\ en n 1 \/ Sen Cp-r 
nop «iy /ion wCi 




195 










200 








205 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 


Gin Asp Arg 


Met Phe Lys . Phe 


210 










215 








220 




Glu Leu 


Thr 


Arg Arg Leu Asp 


His Asp 


Phe Gly Lys 


Val Thr Lys Gin 


225 








230 








235 




240 


Glu Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys 


Asp 


His 


tt-1 t7 = t rln 

Vdi vax vjxu vax 






245 








250 






O 5 


Glu His 


Glu 


Phe 


Tyr Val 


Lys 


Lys Gly 


Gly Ala Lys 


Lys Arg Ala Ala 






260 








265 










Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro 


Lys Arg Val 


Arg i?xu Aia vax 




275 








260 










Ala Gin 


Pro 


Ser Thr Ser Asp Ala Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 


290 










295 








300 




Arg Leu 


Ala 


Arg Gly His 


Ser 


Leu 










305 








310 














<210> 435 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep78 495 


54 GCC GCC 




<400> 435 




















Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys 


Val 


Pro 


ocx A&p Jut: U nop 


1 




5 








10 






X D 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe 


Val 


Asn 


Trp vax Ala olu 






20 






25 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp 


Met 


Asp 


jjcu ash jjcu 11c 


35 










40 








A C 


Glu Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala Glu 


Lys 


Leu 


Gin 


TV Tien DVia TiPI 1 
ATy nSp rrilC Lieu 


50 










55 








60 


Leu Phe Phe Val 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro 


Glu 


Ala 


65 




70 








75 




80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His 


Met 


His 


t/ a 1 T.ati T7al f^l 11 
Val JjcU v d_L OX U. 






85 








90 






95 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly 


Arg 


Phe 


JJCU OCX wXll xxc 




100 






105 








110 


Arg Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He Tyr 


Arg 


Gly 


He 


Glu Pro Thr Leu 


115 










120 








125 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 


130 








135 








140 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 


145 






150 




155 




160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 








165 






170 






175 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 




180 








185 








190 


Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 




195 










200 






205 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 


210 








215 








220 


Thr Ser Glu Lys 


Met Glu 


Leu 


val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly 


He 


225 








230 








235 




240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 






245 








250 






255 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 
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265 


lie 


Mfif 


ber 


lieu lux j_»ys nix 


Ala 


Pro 






0*7 C 




280 




Tim 

fro 


Val 


m it 

ulU 


nbu lie sci ocx. 


Asn Arg 








295 






Asn 




Tyr 


i*sp ±rro win iyi 


Ala 


Ala 








310 






Tiir 


T irr 

Liys 


Lys 


irne uiy j_»ys >vxg 


Asn 


Thr 






JO 






Thr 


inr 


viiy 


Tiin TVn** Aon Tie 

jjys inr ash lie 


Ala 


Glu 






*a a n 




345 


Phe 


Tyr 


Gly 


Cys val Asn irp 


Thr 


Asn 




355 




360 




Cys 


val 


Asp 


Lys Met vai lie 


Trp Trp 


J /U 










Lys 


Val 


Val 


Glu Ser Al a Lys 


Ala 


He 


n q c 
385 












Val 


Asp 


Gin 


Lys Cys Lys Ser 


Ser 


Ala 








A f\ B 






He 


Val 


Thr 


Ser Asn Thr Asn 


Met 


Cys 








420 




425 


Thr 


Thr 


Phe 


G1U HIS vjln bin 


Pro 


Leu 






die 




440 




Glu 


Leu 


inr 


ATy ATy Leu nap 


His 


Asp 








455 






ulU 


Val 


Lys 


■rti»p xriitz triic y 


Trp 


Ala 


465 






470 






Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys 


Gly 








485 






Pro 


Ser 


Asp 


Ala Asp He Ser 


Glu 


Pro 






500 




505 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 


Glu 






515 




520 




Arg 


Tyr 


Gin 


Asn Lys Cys Ser 


Arg His 




530 




535 






Phe 


Pro 


Cys 


Arg Gin Cys Glu 


Arg Met 


545 






550 






Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 








565 






Ser 


Gin 


Pro 


Val Ser Val Val 


Lys 


Lys 








580 




585 


He 


His 


His 


He Met Gly Lys 


Val 


Pro 






595 




600 




Leu 


Val 


Asn 


Val Asp Leu Asp 


Asp 


Cys 




610 




615 







<210> 436 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 
<400> 436 

Met Glu Leu Val Gly Trp Leu Val Asp 

1 5 
Gin Trp He Gin Glu Asp Gin Ala Ser 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala 
35 40 
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270 





Tyr Leu 


Val Gly 


Gin 


Gin 




285 








lie 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ser 


Val Phe 


Leu Gly 




Ala 




315 








320 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 


330 






335 




Ala 


He Ala 


His 


Thr 


Val 


Pro 








350 






Glu 


J\S3\1 trxlC 


Pro 


Phe 


Asn 


Asp 






365 










ulU vjxy 


Lys 


Met 


Thr 

X ill 


Ala 




ion 

JOw 










L6U 


v»iy uiy 


Ser Lys 


Val 

V ctX 


Arg 












400 




He Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val He 


Asp Gly 


Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys 


Val 


Thr 


Lvs 


Gin 




460 










Lys 


Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly 


Ala Lys 


Lys 


Arg 


Ala 


Ala 


490 








495 




Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






525 








Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




555 








560 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


570 






575 




Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






590 






Asp 


Ala Cys 


Thr 


Ala 


Cys 


ASp 






605 








He 


Phe Glu 


Gin 










620 










54 GCC GCC 










Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Tyr He Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

B5 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

H5 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 19° 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 437 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 495 54 GCC GCC 
<400> 437 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 ~ 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 
1 35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 * 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 ISO 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Gys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 " 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 * 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 * 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ * 535 
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<210> 438 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 438 



Met Glu Leu 


Val 


Gly Trp 
5 


Leu 


Val 


1 

Gin Trp lie 


Gin 


Glu Asp 


Gin 


Ala 


20 










Ser Asn Ser 


Arg 


Ser 


Gin 


He 


Lys 


35 










40 


lie Met Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 






55 




Pro Val Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 




70 






Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr Lys Lys 


Phe 


Gly Lys 


Arg 


Asn 




100 










Thr Thr Gly 


Lys 


Thr Asn 


lie 


Ala 


115 








120 


Phe Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


130 








135 




Cys Val Asp 


Lys 


Met 


Val 


He 


Trp 


145 






150 






Lys Val Val 


Glu 


Ser 


Ala 


Lys 


Ala 




165 








Val Asp Gin 


Lys 


Cys 


Lys 


Ser 


Ser 




180 










He Val Thr 


Ser 


Asn 


Thr 


Asn 


Met 


195 










200 


Thr Thr Phe 


Glu 


His 


Gin 


Gin 


Pro 


210 








215 




Glu Leu Thr 


Arg Arg 


Leu 


Asp 


His 


225 






230 






Glu Val Lys 


Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu His Glu 


Phe 


Tyr Val 


Lys 


Lys 




260 










Pro Ser Asp 


Ala Asp 


He 


Ser 


Glu 


275 










280 


Ala Gin Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


290 








295 




Arg Leu Ala 


Arg Gly His 


Ser 


Leu 


305 






310 







<210> 439 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 439 

Thr Ala Gly Phe Tyr Glu He Val 
1 5 
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495 


54 GCC GCC 




Asp 


Lys Gly He Thr Ser 


Glu Lys 




10 


15 


Ser 


Tyr He Ser Phe Asn 


Ala Ala 


25 


30 




Ala 


Ala Leu Asp Asn Ala 


Gly Lys 




45 




Pro 


Asp Tyr Leu Val Gly 


Gin Gin 




60 




Arg 


He Tyr Lys He Leu 


Glu Leu 




75 


80 


Ala 


Ser Val Phe Leu Gly 


Trp Ala 




90 


95 


Thr 


He Trp Leu Phe Gly 


Pro Ala 


105 


110 




Glu 


Ala lie Ala His Thr 


Val Pro 




125 




Asn 


Glu Asn Phe Pro Phe 


Asn Asp 




Tin 




Trp 


Glu Glu Gly Lys Met 


Thr Ala 




155 


160 


He 


Leu Gly Gly Ser Lys 


Val Arg 




170 


175 


Ala 


Gin lie Asp Pro Thr 


Pro Val 


185 


190 




Cys 


Ala Val lie Asp Gly 


Asn Ser 


205 




Leu 


Gin Asp Arg Met Phe 


Lys Phe 




220 




Asp 


Phe Gly Lys Val Thr 


Lys Gin 




235 


240 


Ala 


Lys Asp His Val Val 


Glu Val 




250 


255 


Gly 


Gly Ala Lys Lys Arg 


Ala Ala 


265 


270 




Pro 


Lys Arg Val Arg Glu 


Ser Val 




285 




Glu 


Ala Ser lie Asn Tyr 


Ala Asp 




300 




197 


495 GCG GCC 




He 


Lys Val Pro Ser Asp 


Leu Asp 




10 


15 
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Glu 


His 


Leu 


Pro 


Gly 


He Ser Asp Ser Phe 


Val Asn Trp 


Val Ala Glu 








20 


25 




30 


Lvs 


Glu 


Trp 


Glu 


Leu 


Pro Pro Asp Ser Asp 


Met Asp Leu 


Asn Leu He 




35 






40 


45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val Ala Glu Lys 


Leu Gin Arg 


Asp Phe Leu 




50 








55 


60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser Lys Ala Pro 


Glu Ala Leu 


Phe Phe Val 


65 








70 


75 


80 


Gin 


Phe 


Glu 


Lys 


Gly Glu Ser Tyr Phe His 


Met His Val 


Leu Val Glu 








85 


90 




95 


Thr 


Thr 


Glv 


Val 


Lys 


Ser Met Val Leu Gly 


Arg Phe Leu 


Ser Gin He 






100 


105 




110 


Ara 


Glu 


LVS 


Leu 


He Gin Arg He Tyr Arg 


Gly He Glu 


Pro Thr Leu 




115 






120 


125 




Pro 


Asn 


Trp 


Phe 


Ala Val Thr Lys Thr Arg 


Asn Gly Ala 


Gly Gly Gly 




130 






135 


140 




Asn 


Lvs 


Val 


Val 


Asp 


Glu Cys Tyr He Pro 


Asn Tyr Leu 


Leu Pro Lys 


145 






150 


155 


160 


Thx 


Gin 


Pro 


Glu 


Leu Gin Trp Ala Trp Thr 


Asn Met Glu 


Gin Tyr Leu 










165 


170 




175 


Ser 


Ala 


Cvs 


Leu 


Asn Leu Thr Glu Arg Lys 


Arg Leu Val 


Ala Gin His 






180 




185 




190 


Leu. 


Thr 


His 


Val 


Ala 


Gin Thr Gin Glu Gin 


Asn Lys Glu 


Asn Gin Asn 






195 






200 


205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val He Arg Ser 


Lys Thr Ser 


Ala Arg Tyr 




210 






215 


220 




Met 


Glu 


Leu 


Val 


Gly Trp Leu Val Asp Lys 


Gly He Thr 


Ser Glu Lys 


225 










230 


235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp Gin Ala Ser Tyr 


He Ser Phe 


Asn Ala Ala 








245 


250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin He Lys Ala Ala 


Leu Asp Asn 


Ala Gly Lys 








260 




265 




270 


lie 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala Pro Asp 


Tyr Leu Val 


Gly Gin Gin 






275 






280 


285 


Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser Ser Asn Arg He 


Tyr Lys He 




290 






295 


300 


Gly Trp Ala 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala Ala Ser 


Val Phe Leu 


305 






310 


315 


320 


Thr 


Lvs 


Lvs 


Phe 


Gly Lys Arg Asn Thr He 


Trp Leu Phe 


Gly Pro Ala 






325 


330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn He Ala Glu Ala 


He Ala His 


Thr Val Pro 






340 




345 




350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr Asn Glu 


Asn Phe Pro 


Phe Asn Asp 




355 




360 


365 


Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val He Trp Trp Glu 


Glu Gly Lys 


370 




375 


380 


Lys Val Arg 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala He Leu 


Gly Gly Ser 


385 










3 90 


395 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser Ala Gin 


He Asp Pro 


Thr Pro Val 






405 


410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met Cys Ala 


Val He Asp 


Gly Asn Ser 








420 




425 




430 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro Leu Gin 


Asp Arg Met 


Phe Lys Phe 






435 






440 


445 


Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His Asp Phe 


Gly Lys Val 




450 




455 


460 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His Val 


Val Glu Val 


465 








470 


475 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys Gly Giy 


Ala Lys Lys 


Arg Ala Ala 










485 


490 




495 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu Pro Lys 


Arg Val Arg 


Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys" Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 

610 615 620 

<210> 440 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 495 GCG GCC 



<400> 440 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys Gly 


He Thr Ser 


Glu 


Lys 


1 








5 




10 




15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He 


Ser Phe Asn 


Ala 






20 






25 


30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu 


Asp Asn Ala 


Gly 


Lys 






35 








40 


45 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr 


Leu Val Gly 


Gin 




50 








55 




60 


Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr 


Lys He Leu 


Leu 


65 








70 




75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val 


Phe Leu Gly 


Trp 


Ala 




85 






90 




95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He Trp 


Leu Phe Gly 


Pro 




100 








105 


110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala He 


Ala His Thr 


Val 


Pro 






115 








120 


125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu Asn 


Phe Pro Phe 


Asn 


Asp 




130 






135 




140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu 


Gly Lys Met 


Thr 


Ala 


145 






150 




155 




Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly 


Gly Ser Lys 


Arg 








165 






170 




175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He 


Asp Pro Thr 


Pro 






180 






185 


190 




Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val 


He Asp Gly 


Asn 






195 










200 


205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp 


Arg Met Phe 


Lys 




210 










215 




220 




Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly 


Lys Val Thr 


Lys 


225 






230 




235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp 


His Val Val 


Glu 


Val 






245 






250 




255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys Lys Arg 


Ala 








260 






265 


270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg 


Val Arg Glu 


Ser 






275 








280 


285 
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Ala 


Gin 


Pro Ser Thr Ser Asp Ala Glu Ala 


Ser 


ixe 


Asn 


Tyr 


Hi a 
nld 


Asp 




290 










295 








300 










Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


His Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 








310 








315 








He 


"J *5 A 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met Asn 


Gin 


Asn 


Ser 


Asn 


Cys 






325 








330 










335 




Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu Glu 


Cvs 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala 


Tvr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 








He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cvs 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 


Gin 








Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


Cys He 


XT ilC 


Glu 








385 










390 








395 












<210> 441 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


197 495 


GCG 


GCC 










<400> 441 






















Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser 


Asp 


1 






5 








10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Tro 


Val 


Ala 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 








45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 








60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 








75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Glu 








85 








90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly 


Ara 


Phe 


Leu 


Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg 


Glv 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 




Gly 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg 


Asn 


Glv 


Ala 


Gly 




130 








13S 








140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


145 






150 








155 




Glu 


Gin 


Tyr 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met 


Leu 










165 






170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 






160 










185 








190 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 






Tyr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser 


Lys 


Thr 


Ser 


Ala 


Arg 




210 








215 








220 






Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


Gly 


He 


Thr 


Ser 


225 








230 








23S 








Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 








270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 






275 








280 








285 




Glu 


Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr 


Lys 


He 


Leu 
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290 295 300 

nnr 310 J J- J 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



Asn OlJ Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



325 ~ 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

tqc 390 395 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 4 25 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



435 440 445 

Thr 

Glu Val Lys Asp Phe Phe III Trp Ala Lys Asp His Val Val Glu Val 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 " 455 460 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 49b 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 442 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant "rep protein: rep40 197 495 GCG GCC 
<400> 442 

tt«t n1« «T -»~»-» T,pii Val ASP _ 

10 15 , 

Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr lie Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 I 60 



Met 


Glu 


Leu 


Val 


Gly 

5 


Trp 


Leu 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 








135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 
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Lys 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly Ser Lys Val 


Arg 








1S5 








X /U 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro Thr Pro 


Val 






180 










185 




190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He Asp Gly Asn 


Ser 






195 










200 






205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin 


Asp Arg Met Phe Lys 






210 










215 








220 




Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp Phe 


Gly Lys Val Thr Lys 


Gin 


225 








230 








235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala Lys 


Asp 


His Val Val Glu 


Val 






245 








250 




255 


Ala 


Glu 


His 


Glu Phe Tyr Val Lys Lys 


Gly Gly 


Ala Lys Lys Arg Ala 








260 










265 




270 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys 


Arg Val Arg Glu Ser 


Val 






275 










280 






285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala 


Ser He Asn Tyr Ala 


Asp 




290 










295 








300 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 










305 










310 














<210> 443 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep78 


261 20 GCC GCC 




<400> 443 


















Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro Ser Asp Leu 


1 






5 








10 




15 




Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn Trp Val Ala 


Glu 








20 








25 




30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp Leu Asn Leu 




35 










40 






45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp Phe 


Leu 




50 










55 








60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala Leu Phe Phe 


Val 


65 






70 








75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His Val Leu Val 


Glu 








85 








90 




95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe Leu Ser Gin 






100 








105 




110 


Leu 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He Glu Pro Thr 




115 










120 






125 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly Ala Gly Gly 




130 








135 








140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr Leu Leu Pro 


Lys 


145 






150 








155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met Glu Gin Tyr 


Leu 










165 






170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu Val Ala Gin 






180 










185 




190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys Glu Asn Gin 


Asn 






195 










200 






205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr Ser Ala Arg 


Tyr 




210 








215 








220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He Thr Ser Glu 


Lys 


225 








230 








235 


Ser Phe Asn Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ala 
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245 250 255 

Ser Asn Ser Arg Ala Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

phe Gly cyg val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala. He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

" 1 405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~* 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 



580 -v" 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 444 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep proteint rep52 261 20 GCC GCC 
<400> 444 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
20 25 30 
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Ser 


Asn 


Ser Arg 


Ala 


Gin 


He Lys 






35 






40 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 




50 








55 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 


65 






70 




Asn 


Glv 


Tvr Asd 


Pro 


Gin 


Tyr Ala 








85 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg Asn 






100 








Thr 


Thr 


Glv Lvs 


Thr 


Asn 


He Ala 






115 






120 


Phe 




Glv Cvs 


Val Asn Trp Thr 




130 








135 


Cvs 


Val 


Asd Lvs 


Met 


Val 


He Trp 


145 








150 




Lys 


Val 


Val Glu 


Ser Ala Lys Ala 






165 






V ctx 


Asp 


Gin Lvs 


Cys 


Lys 


Ser Ser 




180 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 






195 






200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 




210 








215 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp His 


225 








230 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 






245 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 






260 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser Glu 






275 






280 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 




290 








295 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


305 








310 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 








325 






Phe 


Thr 


His Gly 


Gin 


Lys 


Asp Cys 






340 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val Lys 






355 






360 


lie 


His 


His He 


Met 


Gly Lys Val 




370 








375 


Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


385 








390 





Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








45 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 






60 




Arg 


He 


Tyr Lys 


He Leu Glu Leu 






75 


60 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




90 




95 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 


105 




110 


Glu Ala 


He Ala 


His Thr Val Pro 








125 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 






140 




Trp 


Glu 


Glu Gly 


Lys Met Thr Ala 




155 


160 


He 


Leu 


Gly Gly 


Ser Lys Val Arg 




170 




175 


Ala 


Gin 


He Asp 


Pro Thr Pro Val 


185 






190 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 






205 


Leu 


Gin 


Asp Arg 


Met Phe Lys Phe 






220 




Asp 


Phe 


Gly Lys 


Val Thr Lys Gin 






235 


240 


Ala 


Lys 


Asp His 


Val Val Glu Val 




250 




255 


Gly Gly 


Ala Lys 


Lys Arg Pro Ala 


265 






270 


Pro 


Lys 


Arg Val 


Arg Glu Ser Val 






285 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






300 




His 


Val 


Gly Met 


Asn Leu Met Leu 






315 


320 


Met 


Asn 


Gin Asn 


Ser Asn He Cys 




330 




335 


Leu 


Glu 


Cys Phe 


Pro Val Ser Glu 


345 




350 


Lys Ala 


Tyr Gin 


Lys Leu Cys Tyr 








365 


Pro Asp 


Ala Cys 


Thr Ala Cys Asp 






380 




Cys 


He 


Phe Glu 


Gin 




395 





<210> 445 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 261 20 GCC GCC 
<400> 445 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala' Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 ~ 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 * 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ala Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 ' 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 446 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 261 20 GCC GCC 



Me2°Glu 4 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Gin Lys 
gL Trp He Gin g!u Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 



S 10 _ *5 

i < 

Ser Asn Ser £rg Ala Gin He Lys tl* Ala Leu Asp Asn Ala Gly Lys 
lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
Pro Val Glu Asp He Ser ler Asn Arg He Tyr Lys He Leu Glu Leu 
Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
130 135 - — i? 

Val . _ 

lyl Val Val Glu Ser HI Lys Ala He Leu Sly Gly Ser Lys Val Arg 
165 170 X/J 



cys VaS Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp. Pro Thr Pro Val 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

i 200 ^ud 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe III Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 ~* J . 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

Pro Ser Asp Ma Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 



97c * 280 _ 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 255 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 447 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<223> Mutant rep protein: rep7B 54 20 GCC GCC 
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<400> 447 

Thr Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ^ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 * 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 , 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 
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Glu 


His 


Glu Phe Tyr 






485 


Pro 


Ser 


Asp Ala Asp 






500 


Ala 


Gin 


Pro Ser Thr 






515 


Arg 


Tyr 


Gin Asn Lys 




530 




Phe 


Pro 


Cys Arg Gin 


545 






Phe 


Thr 


His Gly Gin 






565 


Ser 


Gin 


Pro Val Ser 






580 


He 


His 


His He Met 






595 


Leu 


Val 


Asn Val Asp 




610 




<210> 448 


<211> 536 


<212> PRT 



490 495 
He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 " 555 560 

Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

" * 570 575 

Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 605 
Leu Asp Asp Cys He Phe Glu Gin 
615 620 



<223> Mutant rep protein: rep68 54 20 GCC GCC 

£nr°£La 4 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

l 5 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 



Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

55 * n 
Val Ser Lys Ala Pro Git 
70 75 



50 55 ^ _ 60 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 



85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 
Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 



130 135 140 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 



150 155 



165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 - _ 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

225 230 235 ^ ? 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 25 5 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr" Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 - 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 45 5 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 449 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: re P 78 197 420 GCG GCC 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glv 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Lev 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Va] 
75 80 
Tyr Phe His Met His Val Leu Val Gl\ 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin H< 

105 ~ HO 

He Tyr Arg Gly He Glu Pro Thr Lei 
120 125 



<400> 449 










Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 
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Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 . 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 260 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 ~ 410 " 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 * 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 * 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 * 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
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610 



615 620 



<210> 450 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: re P 52 197 420 GCG GCC 

Met°Glu 5 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 ^° 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



90 9 s 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 1 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 
115 120 125 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Glu Glu Gly 
155 

Leu Gly Gly - 
165 170 I 75 



Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 J.ou 

LYS Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 r . 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 22 0 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 ^ ; 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 2 50 4533 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 27 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 
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<210> 451 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 



<400> 451 



Thr Ala 


Gly 


Pne 


Tyr 

5 




He 


Val 


He 


x 

Glu 


His 


Leu 


Pro 


Gxy 


lie 


Ser Asp 


e 








20 








A D 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 






35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


mr 


Val 


Ala 


g1 ii 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


val 


Ser Lys 


Ala 


65 










rj r\ 
/ U 






Phe 


Gin 


Phe 


Glu 


Lys 


Q C 


Gl 11 


Ser Tyr 


Thr 


Thr 


GJ.y 


vax 


Lys 




Met 


Val 


Leu 






100 










1U3 


Arg 


Glu 


Lys 


Leu 


lie 


Gl r> 


Arg 


He 


TVr 




115 










120 




Pro 


Asn 


Trp 


jrne 


nla 


Val 


Thr Lys 


Thr 




130 








135 






Asn 


Lys 


vai 


vax 


Asp 


Glu 


Cys 


Tyr 


He 


145 








1DU 








Thr 


Gin 


Pro 


VjIU 


Leu 


Gin 


Trp Ala 












J.DD 










Ser Ala 


Cvs 


Leu 


Asn 


Leu 


Thr *Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 










245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 








295 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 




He 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 



405 
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420 GCG GCC 



Lys 


vai 


Pro 






10 








13 


Pne 


val 


Asn 




Ala Gin 
4-V1 ct uXU 








"510 




Asp 


Met 


Asp 


Leu Asn 


Leu He 






45 




Lys 


Leu 


Gin 




Phe Leu 










Pro 


fii ii 




T.^ii Php 
jjc u nic 


Phe Val 










80 


His 


Met 


HIS 


TT-j T T All 

vai lieu 


Val Gin 
Veil oi.u 


90 












Arg 


rue 


lieu bfijT 


Gin He 




1 1 n 

11U 




Arg 


Gly 


Tl 

lie 


Glu Pro 


Thr Leu 




1^3 




Arg 


Asn 




al a Glv 


Gly Gly 




14 U 






Pro 


Asn 


Tvr 

lyir 


Leu Leu 


Pro Lys 




ice 
15b 




160 


inr 


Asn 


Met 


Glu Gin 


Tyr Leu 


170 








175 


Lys 


Arg 


Leu 


Val Aid 


Gin His 
vim xiio 






190 




Gin 


Asn 


Lys 


Glu Asn 


Gin" Asn 






205 




Ser 


Lys 


Thr 


Ser Ala 


Arg Tyr 




220 






Lys 


Gly 


He 


Thr Ser 


Glu Lys 


235 






240 


Tyr 


He 


Ser 


Phe Ash 


Ala Ala 


250 








255 


Ala 


Leu 


Asp 


Asn Ala 


Gly Lys 






270 




Asp 


Tyr 


Leu 


Val Gly 


Gin Gin 




285 




He 


Tyr 


Lys 


He Leu 


Glu Leu 






300 






Ser 


Val 


Phe 


Leu Gly 


Trp Ala 




315 






320 


He 


Trp 


Leu 


Phe Gly 


Pro Ala 


330 






335 


Ala 


He 


Ala 


His Thr 


Val Pro 








350 




Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 








365 




Glu 


Glu 


Gly 


Lys Met 


Thr Ala 






380 






Leu 


Gly 


Gly 


Ser Lys 


Val Arg 




395 




400 


Gin 


He 


Asp 


Pro Thr 


Pro Val 


410 






415 
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lie 


Val 


Thr Ala Asn 


Thr 


Asn 


Met 


Cys 






420 








425 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


465 






470 






Gly 


Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 






535 







<210> 452 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 197 



<400> 452 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


val 


Asp 


1 

Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 
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Ala 


Val He Asp 


Gly Asn Ser 






430 


Gin 


Asp Arg Met 


Phe Lys Phe 




445 




Phe 


Gly Lys Val 


Thr Lys Gin 




460 




Lys 


Asp His Val 


Val Glu Val 




475 


480 


Gly 


Mia J 2 


At~ct T^t^o Al a 


490 




495 


Lys 


i\xg val /vty 


Hlii Qpt Val 

W-L LA OCX V dl 






510 


Aid 


Cpv Tip 7\ on 
IXC nsu 


Tvr Ala Act-) 




525 




Aon 


GCG GCC 




Lys 


Glv lie Thr 

wlj 1AC .H-i-L 


Ser Glu Lys 


10 




15 


Tvr 


lie Ser Phe 


Asn Ala Ala 




30 


Ala 


Ti#»n JV^T5 Asn. 

JJwU asm 


Ala Gly Lys 




45 




Asp 


Tvr Leu Val 


Gly Gin Gin 


60 ' 




He 


Tyr Lys He 


Leu Glu Leu 




75 


80 


Ser 


Val Phe Leu 


Gly Trp Ala 


90 




95 


He 


Tiro Leu Pile 


Gly Pro Ala 






110 


Ala 


Tie Ala His 


Thr Val Pro 




125 




Glu 


Asn Phe Pro 


Phe Asn Asp 




140 




Glu 


Glu Gly Lys 


Met Thr Ala 




155 


160 


Leu 


Gly Gly Ser 


Lys Val Arg 


170 


175 


Gin 


He Asp Pro 


Thr Pro Val 




190 


Ala 


Val He Asp 


Gly Asn Ser 




205 




Gin 


Asp Arg Met 


Phe Lys Phe 




220 




Phe 


Gly Lys Val 


Thr Lys Gin 




235 


240 


Lys 


Asp His Val 


Val Glu Val 


250 




255 


Gly 


Ala Lys Lys 


Arg Pro Ala 






270 


Lys 


Arg Val Arg 


Glu Ser Val 
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275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 453 

<211> 621 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 453 





AJ>a 




Phe 


5 


Glu 


He 


Val 


Glu 


His 


Leu 


Pro 


Glv 


He 


Ser 


Aso 








20 










Lys 


Glu 


Tits 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 














55 




Thr 


Glu 


Trp 


rtI 3 




Val 


Ser 


Lvs 


OS 










70 






Gin 


Phe 


Glu 




Glv 


Glu 


Ser 


Tvr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 
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He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu Asp 
15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 










30 




Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 








45 






Glu 


Lvs 


Leu 


Gin 


Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val Glu 
95 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 


105' 








110 




Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr Leu 








125 






Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 






140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


195 










190 




Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin Asn 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg Tyr 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


235 








240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala Ala 
255 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin Gin 






285 






Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 




300 








Ala 


Ser 


Val 
315 


Phe 


Leu 


Gly 


Trp Ala 
320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




330 








335 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn Asp 
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Cys 


Val 


Asp 


Lys 


Met 


val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 






375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe 


Lys 


Phe 






435 










440 










445 








Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 


Phe Gly Lys Val Thr 


Lys 


Gin 




450 










455 










460 










Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala Lys Asp His Val Val 


Glu 


Val 


465 










470 










475 










a q r\ 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 


Gly Gly Ala Lys Lys Arg 


Ala 


Ala 










485 










490 










495 


Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 


Pro Lys Arg Val Arg Glu 


Ser 








500 










505 










510 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










520 










525 








Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


His Val Gly Met Asn Leu 


Met 


Leu 


530 










535 










540 










Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 










550 










555 










560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 










615 










620 










<210> 454 




























<211> 397 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep52 


54 338 495 GCC GCC GCC 






<400> 454 




























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




85 










90 










95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 






100 










105 










110 






Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




13 0 








135 










140 








Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 
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145 






150 




155 










160 


Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala lie Leu Gly 


Gly Ser Lys 


Val Arg 




165 






170 








175 




Val 


Asd 


Gin Lys Cys 


Lys 


Ser 


Ser Ala Gin He 


Asp 


Pro 


Thr 


Pro 


Val 




180 






185 






190 






He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met Cys Ala Val 


He Asp Gly Asn Ser 




195 






200 




205 






Phe 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro Leu Gin Asp 


Arg Met 


Phe 


Lys 


210 






215 




220 








Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


225 




230 




235 










240 


Glu 


Val 


Lys Asp Phe 
245 


Phe 


Arg 


Trp Ala Lys Asp 
250 


His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 






260 






265 






270 




Val 


Pro 


Ser 


Asp Ala Asp 
275 


He 


Ser 


Glu Pro Lys Arg 
280 


Val 


Arg 
285 


Glu 


Ser 


Ala 


Gin 


Pro Ser Thr 


Ser 


ASp 


Ala Glu Ala Ser 


He Asn Tyr Ala Asp 




290 






295 




300 










Arg 
305 


Tyr 


Gin Asn Lys 


Cys 
310 


Ser 


Arg His Val Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 






330 








335 


Glu 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys Leu Glu Cys 


Phe 


Pro Val 


Ser 






340 




345 






350 






Ser 


Gin 


Pro Val Ser 
355 


Val 


Val 


Lys Lys Ala Tyr 
360 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 


His He Met 


Gly 


Lys 


Val Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 






375 




380 


Gin 








Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp Cys He Phe 


Glu 








385 






390 




395 













<210> 455 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 455 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


20 
Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 



145 150 



54 338 495 GCC GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 456 

<211> 312 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 54 338 495 GCC GCC GCC 
<400> 456 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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20 


25 




30 






Del 


Asn 


Oca-r Ara Ser Gill He LVS 


Ala Ala 


Leu Asp Asn Ala 


Gly Lys 






35 40 






45 






Tl p, 
lie 


Met 


c pr Tieu Thr Lvs Thr Ala 


Pro Asp 


Tyx Leu Val Gly 


Gin 


Gin 




50 


55 






60 






Dm 


Val 


m Ti Asn He Ser Ser Asn 


Arg 


He 


Tyr Lys He Leu 


Glu 


Leu 


65 




70 






75 




80 


Ash 




Tvf Asn Pro Gin Tvr Ala 


Ala 


Ser 


Val Phe Leu Gly 


Trp 


Ala 




85 




90 




95 




inr 


T 

Jbys 


T.vc ph@ Glv Tjvs Ara Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 




100 


105 




110 






Tnr 


Ala 


n1 ir T.iro T>iT" Agn Tl P Ala 
VjJL y JjyS xxix nou xxe r\xo. 


Glu 


Ala 


He Ala His Thr 


Val 


Pro 






U? 120 






125 








Tyr 


Lj J.y Ly 3 val /-voii xx^j xxxx 


Asn 


Glu 


Asn Phe Pro Phe 

noil rue * x w * 


Asn Asp 




X J U 


135 






140 






cys 


v ell 


Han T Ar«a M^t* Val T 1 P Trt") 
ASP Jjjrfii nCL VdX lie X X £S 


Trp 


Glu 


Glu Glv Lvs Met 


Thr 


Ala 






150 






155 




160 


Lys 


Val 


Val Glu Ser Ala Lys Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 




165 




170 




175 




Val 


Asp 


Gin Lys Cys Lys Ser Ser 


Ala 


Gin 


lie Asp Pro Thr 


Pro 


Val 




180 


185 




190 






lie 


Val 


Thr Ser Asn Thr Asn Met 


Cys 


Ala 


Val He Asp Gly 


Asn 


Ser 






195 200 






205 






Thr 


Thr 


Phe Glu His Gin Gin Pro 


Leu 


Gin 


Asp Arg Met Phe 


Lys 


Phe 




210 


215 






220 






Glu 


Leu 


Thr Arg Arg Leu Asp His 


Asp 


Phe 


Gly Lys Val Thr 


Lys 


Gin 


225 




230 






235 




240 


Glu 


Val 


Lys Asp Phe Phe Arg Trp 


Ala Lys 


Asn His Val Val 


Glu 


Val 






245 




250 




255 




Glu 


His 


Glu Phe Tyr Val Lys Lys 


Gly Gly 


Ala. Tjvs Lvs Atq 


Ala 


Ala 






260 


265 




270 






Pro 


Ser 


Asp Ala Asp He Ser Glu 


Pro Lys 


Arg Val Arg Glu 


Ser 


Val 






275 280 






285 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu Ala 


Ser He Asn Tyr 


Ala Asp 




290 


295 






300 






Arg 


Leu 


Ala Arg Gly His Ser Leu 












305 




310 












<210> 457 












<211> 621 












<212> PRT 












<213> Artificial Sequence 












<220> 














<223> Mutant rep protein: rep78 


197 


427 


GCG GCG 






<400> 457 












Thr 


Ala 


Gly Phe Tyr Glu He Val 


He 


Lys 


Val Pro Ser Asp 


Leu Asp 


1 




5 




10 




15 




Glu 


His 


Leu Pro Gly He Ser Asp 


Ser 


Phe 


Val Asn Trp Val 


Ala 


Glu 






20 


25 




30 




He 


Lys 


Glu 


Trp Glu Leu Pro Pro Asp 


Ser Asp 


Met Asp Leu Asn 


Leu 




35 40 






45 






Glu 


Gin 


Ala Pro Leu Thr Val Ala 


Glu Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 


55 






60 






Thr 


Glu 


Trp Arg Arg Val Ser Lys 


Ala 


Pro 


Glu Ala Leu Phe 


Phe 


Val 


65 




70 






75 




80 


Gin 


Phe 


Glu Lys Gly Glu Ser Tyr 


Phe 


His 


Met His Val Leu 


Val 


Glu 






85 




90 




95 




Thr 


Thr 


Gly Val Lys Ser Met Val 


Leu Gly 


Arg Phe Leu Ser 


Gin 


He 






100 


105 




110 
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Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg 


Gly He 


Glu Pro Thr Leu 




115 










120 




125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys Thr Arg 


Asn Gly 


Ala Gly Gly Gly 




130 








135 




140 




Aan 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro 


Asn Tyr 


Leu Leu Pro Lys 


145 






150 






155 


160 


Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala Trp Thr 


Asn Met 


Glu Gin Tyr Leu 








165 






170 




175 


Ser 


Ala 


Cys 


Leu 


Asn Leu Thr Glu Arg Lys 


Arg Leu 


val Ala Gin ms 






180 








185 




190 


Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin Glu Gin 


Asn Lys 


Glu Asn Gin Asn 






195 










200 




205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser 


Lys Thr 


Ser Ala Arg Tyr 




210 








215 




220 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu Val Asp Lys 


Gly He 


Thr Ser Glu Lys 


225 










230 






235 


240 


Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala Ser Tyr 


He Ser 


Phe Asn Ala Ala 








245 






250 




255 


Ser 


Asn 


Ser 


Arg 


Ser Gin He Lys Ala Ala 


Leu Asp 


Asn Ala Gly Lys 








260 








265 




270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr Leu 


Val Gly Gin Gin 






275 








280 




285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys 


He Leu Glu Leu 




290 








295 




300 


Leu Gly Trp Ala 


As El 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val Phe 


305 






310 






315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp Leu 


Pne Gly Pro Ala 






325 






330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He Ala 


His Tnr val pro 






340 








345 




350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 


Asn Phe 


Pro Phe Asn Asp 




355 








360 




365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu 


Glu Gly 


Lys Met Tnr Ala 


370 






375 




380 


ber iiys vax /*ig 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu 


Gly Gly 


385 










390 






395 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin 


He Asp 


lrro inr f ro vai 






405 






410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala 


Ala He 


Asp Gly Asn Ser 








420 








425 




430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin 


Asp Arg 


Me t Pne Lys pne 






435 










440 




445 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp 


His Asp Phe 


\a±y lays 


Tr-j 1 Thy* I,VQ Rln 




450 








455 




460 




Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp Ala Lys 


Asp His 


Val Val Glu Val 


465 






470 






475 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 


Ala Lys 


Lys Arg Pro Ala 










485 






490 




495 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys 


Arg Val 


Arg Glu Ser Val 






500 






505 




510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu Ala 


Ser He 


Asn Tyr Ala Asp 






515 










520 




525 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val 


Gly Met 


Asn Leu Met Leu 


530 










535 




540 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met Asn 


Gin Asn 


Ser Asn He Cys 


545 






550 






555 


560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys Leu Glu 


Cys Phe 


Pro Val Ser Glu 








565 






570 




575 


Ser 


Gin 


Pro 


val 


Ser 


Val 


Val 


Lys Lys Ala 


Tyr Gin 


Lys Leu Cys Tyr 








580 








585 


590 


He 


His 


His 


He 


Met 


Gly Lys 


Val Pro Asp 


Ala Cys 


Thr Ala Cys Asp 
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595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 458 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 197 427 GCG GCG 



<400> 458 














T.-ti-es ci~\ v Tie THt Ser Glu 


Lys 


Cleu 




Leu 


Val 


Gly 


Trp 


Leu 


vax 




1 








5 








10 15 






Trp 


Tl e 
lie 


Gin 


Glu 


Asp 


GJ.I1 


a J. a 


25 


TVrv T 1 o C^t* PViCfc Ben Ala 
iyi lie; OCl JrUC naii aa» 

30 


Ala 


ser 


Asn 


Car 


20 
Arg 


Ser 


Gin 


lie 


Lys 


TV 1 — 

Aid 


Aid JJSU A5£? Abu «iv 


Lys 






■a c 












45 


Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


ljtir 


Aia 


Pro 


fcer^i THr*- Ti*»l1 Val V Gill 












55 






60 




D-vn 


vax 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


t "i fa Tvr Tiva Tie Leu Glu 


Leu 


65 








70 








75 


80 


Asn 


uiy 


TVr 


Asp 


Pro 


(jrXn 


Tyr 


nla 


nla 


Cpv Val Phe Leu Glv Trn 

Ocl vol irlic ucu w-tjf * if 


Ala 














90 55 




1 XIX 


L>ys 


Lys 


Pne 


v^xy 


Lys 


Arg 


A n 
S 


Thr 


Tie Ttd Leu Phe Glv Pro 


Ala 




i nt\ 
IUU 








105 


110 




1 LU. 


X XiX 


*»J-y 


Lys 


Thr 


Asn 


lie 


JVl za 
nla 


ulu 


zvla Tie Ala His Thr Val 

Aid 11C? /VIA A*** w 


Pro 






115 








120 




125 




Phe 


Tyr 


Gly 


t-ys 


Val 


Asn 


Trn 


Thr 


Asn 


Glu Asn Phe Pro Phe Asn 


Asp 




130 






135 






140 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys Met Thr 


145 






150 








155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys Val 


Arg 








165 










170 * 175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin lie Asp Pro Thr Pro 






180 








185 


190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Ala lie Asp Gly Asn 


Ser 






195 










200 




205 


Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met Phe Lys 




210 










215 






220 


Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val Thr Lys 


225 






230 








235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His Val Val Glu 


Val 






245 










250 255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys Lys Arg Pro 








260 








265 


270 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg Glu Ser 






275 








280 




285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser lie Asn Tyr Ala 


Asp 




290 










295 






300 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met Asn Leu Met 


Leu 


305 








310 








315 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin Asn Ser Asn He 


Cys 






325 








330 335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe Pro Val Ser 








340 








345 


350 


Tyr 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr Gin Lys Leu Cys 






355 










360 


365 


Asp 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp Ala Cys Thr Ala Cys 




370 








375 






380 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 459 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 427 GCG GCG 
<400> 459 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

x * 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
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n q c 

Job 








390 




395 






400 


Val 


Asp 


Gin Lys 


Cys 


Lys Ser Ser 


Ala 


Gin He Asp Pro 


Thr 


Pro 


Val 




405 






410 




415 




He 


Val 


Thr Ser 


Asn 


Thr Asn Met 


Cys 


Ala Ala He Asp 


Gly Asn Ser 




420 






425 




430 






Thr 


Thr 


Phe Glu 


His 


Gin Gin Pro 


Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 




435 




440 




445 








Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 




450 






455 




460 








Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala 


Lys Asp His Val 


Val 


Glu 


Val 


465 






470 




475 






480 


Glu 


His 


Glu Phe 


Tyr 


Val Lys Lys 


Gly 


Gly Ala Lys Lys 


Arg 


Pro 


Ala 








485 






490 




495 




Pro 


Ser 


Asp Ala' 


Asp 


He Ser Glu 


Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 






500 




505 




510 






Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala Glu 


Ala Ser He Asn 


Tyr Ala Asp 




515 




520 




525 








Arg 


Leu 


Ala Arg Gly 


His Ser Leu 












530 






535 













<210> 460 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 197 427 GCG GCG 

<400> 460 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr 


Ser Glu Lys 


1 








5 








10 


IS 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser Phe 


Asn Ala Ala 






20 










25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu Val 


Gly Gin Gin 




50 








55 






60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys He 


Leu Glu Leu 


65 










70 








75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu 


Gly Trp Ala 




85 










90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe 


Gly Pro Ala 




100 










105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His 


Thr Val Pro 






115 








120 




125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro 


Phe Asn Asp 




130 






135 






140 


Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly Lys 


145 






150 








155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys Val Arg 








165 










170 


175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro 


Thr Pro Val 






180 










185 




190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Ala He Asp 


Gly Asn Ser 






195 










200 




205 


Phe Lys Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 




210 










215 






220 


Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val 


225 








230 








235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys Asp His Val 


Val Glu Val 






245 










250 


255 
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Glu His Glu Phe Tyr Val Lys Lys 
260 

Pro Ser Asp Ala Asp He Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 461 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
GCC GCG 



<400> 461 










Val 


Thr 


Ala 


Gly 


Phe 


Tvr 
5 


Glu 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










S5 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 




115- 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 


Val 


Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



325 



-537- 



Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 
285 

Glu Ala Ser He Asn Tyr Ala Asp 
300 



54 228 370 3 87 GCC GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val Ala 


Glu 


25 










30 




Ser 


Asp 


Met 


Asp 


Leu 


Asn Leu 


He 








45 






Glu 


Lys 


Leu 


Gin 


Arg 


Asp Phe 


Leu 






60 








Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser Gin 


He 


105 








110 




Tyr 


Arg 


Gly 


He 


Glu 


Pro Thr 


Leu 








125 






Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly 


Gly 






140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro 


Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin 


His 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn Gin 


Asn 








205 






Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 




220 








Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


235 








240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 


265 








270 


Gin 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 






285 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 








300 






Ala 
320 


Ala 


Ser 


Val 
315 


Phe 


Leu 


Gly Trp 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




330 






335 
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Ala Glu Ala lie Ala His Thr Val Pro 

345 350 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 
380 

Ala lie Leu Gly Gly Ser Lys Val Arg 
395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 " 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 
Arg His Val Gly Met Asn Leu Met Leu 
540 

Arg Met Asn Gin Asn Ser Asn He Cys 
555 560 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 ~ 590 

Val Pro Asp Ala Cys Thr Ala Cys Asp 
600 60S 
Asp Cys He Phe Glu Gin 
620 

<210> 462 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 54 228 370 387 GCC GCC 
GCC GCG 



15 
I Ale 

25 ' 30 

Lys 
40 



Thr 


Thr 


Gly 


Lys 


Thr 


Asn He 






340 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 






355 








Cvs 


Ala 


Asp 


Lys 


Met 


Val He 


370 








375 


Lys 


Val 


Ala 


Glu 


Ser 


Ala Lys 


385 










390 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 








405 




i±e 


Vol 


inx 


Ser 


Asn 


Thr Asn 








420 






Tnr 


fVi y 
X IJ.X 


Phe 


Glu 


His 


Gin Gin 






435 








Glu 


Leu 


Thr 


Arg Arg Leu Asp 




450 








455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


465 








470 


Glu 


His 


Glu 


Phe Tyr Val Lys 










48S 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 








500 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 






515 








Arg 


Tyr 


Gin 


Asn Lys 


Cys Ser 


530 








535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


545 








550 


Phe 


Thr 


His 


Gly Gin Lys Asp 










565 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 








580 






He 


His 


His 


He 


Met 


Gly Lys 






595 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 




610 








615 



<400> 462 










Met Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


1 






5 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 




35 










He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


50 










55 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


65 






70 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 



Lys 


Gly 


He 


Thr 


10 








Tyr 


He 


Ser 


Phe 


Ala 


Leu 


Asp 


Asn 






45 


Asp 


Tyr 


Leu 


Val 






60 




He 


Tyr 


Lys 


He 




75 






Ser 


Val 


Phe 


Leu 


90 








He 


Trp 


Leu 


Phe 



80 

f Trp Ala 
95 

/ Pro Als 

100 105 HO 
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Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 1^0 

Cys Ala Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Ala Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

* 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 2B5 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 463 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 228 370 387 GCC GCC 
GCC GCG 



15 

Trp Val Ala Gli 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Lev 

Leu Phe Phe Va3 
80 

Val Leu Val Gli 

95 , 

Leu Ser Gin Il€ 
110 



<400> 463 














Val 


Pro 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys 


1 






5 








10 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe 


Val 


Asn 








20 








25 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp 


Met 


Asp 




35 










40 






Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala Glu 


Lys 


Leu 


50 










55 








60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro 


Glu 


Ala 


65 








70 








75 


His 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His 


Met 








85 








90 




Phe 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly 


Arg 






100 








105 









WO 03/018820 



PCT/IB02/04087 



-540- 



Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 1 ?0 175 . 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 o^u 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
~ 2 - -~- 330 335 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Ala Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Ala Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

385 390 395 ? 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 464 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep protein: rep40 54 228 370 387 GCC GCC 
GCC GCG 



<400> 464 



1*16 U 
1 




Leu 


Ala 


i 

Gin 


Trp 


Tip 


Gin 






20 


Ser 


Asn 


Ser 


Arg 










lie 


wen 


Cay* 

sex 


_ 

i^eu 




50 






Pro 


Val 


Glu 


Asp 


c c 
OS 








Asn 


m \r 

uiy 


Tyr 


Asp 


rpVi -v- 




_ 

Lys 


rue 








100 


Tnr 




wiy 








115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Ala 


Asp 


Lys 


145 








Lys 


Val 


Ala 


Glu 


Val 


Asp 


Gin 


Lys 






180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 



305 



Gly Trp 
5 


Leu 


Val 


Glu Asn 


Gin 


Ala 


Ser Gin 


He 


Lvs 






40 


Thr Lys 


Thr 


Ala 


55 




He Ser 


Ser 


Asn 


70 






Pro Gin 


Tyr 


Ala 


85 






Gly Lys 


Arcr 


Asn 


Thr Asn 


He 


Ala 






120 


Val Asn 


Trp 


Thr 




135 




Met Val 


He 


Trp 


150 






Ser Ala 


Lys 


Ala 


165 






Cys Lys 


Ser 


Ser 


Asn Thr 


Asn 


Met 






200 


His Gin 


Gin 


Pro 




215 




Arg Leu 


Asp 


His 


230 






Phe Phe 


Arg 


Trp 


245 






Tyr Val 


Lys 


Lys 


Asp He 


Ser 


Glu 




280 


Thr Ser 


Asp 


Ala 




295 




Gly His 


Ser 


Leu 


310 







Asp 


Lys 


Gly He 




10 




Ser 


Tyr 


He Ser 


25 






Ala 


Ala 


Leu Asp 


Pro 


Asp 


Tyr Leu 






60 


Arg 


He 


Tyr Lys 






75 


Ala 


Ser 


Val Phe 




90 




Thr 


He 


Trp Leu 


105 






Glu 


Ala 


He Ala 


Asn 


Glu 


Asn Phe 






140 


Trp 


Glu 


Glu Gly 




155 


He 


Leu 


Gly Gly 




170 




Ala 


Gin 


lie Asp 


185 






Cys 


Ala 


Val He 


Leu 


Gin 


Asp Arg 






220 


Asp 


Phe 


Gly Lys 






235 


Ala 


Lys 


Asp His 




250 




Gly 


Gly 


Ala Lys 


265 






Pro 


Lys 


Arg Val 


Glu 


Ala 


Ser He 






300 



Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val 


Gly Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Leu 


Gly Trp 


Ala 






95 




Phe 


Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn 


Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 






240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Pro 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr Ala 


Asp 



<210> 465 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 221 289 GCA GCC 



<400> 465 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 ' 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala .Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 . 285 

Ala Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp. Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 4 535 540 
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Phe Pro Cys Arg Gin Cys Glu Arg 
545 550 
Phe Thr His Gly Gin Lys Asp Cys 
565 

Ser Gin Pro Val Ser Val Val Lys 
580 

lie His His lie Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 466 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 











221 289 GCA GCC 



<400> 466 






Met 


Glu 


Leu 


vax 


v^xy 










5 


Gin 


Trp 


He 


Gin 


Glu 






20 




Ser 


Asn 


Ser 


Arg 


Ser 






35 






He 


Met 


Ser 


Leu 


Thr 




50 








Ala 


Val 


Glu 


Asp 


He 


65 










Asn 


Gly 


Tyr 


Asp 


Pro 










85 


Thr 


Lys 


Lys 


Phe 


Gly 








100 




Thr 


Thr 


Gly 


Lys 


Thr 






115 






Phe 


Tyr 


Gly 


Cys 


Val 




13 0 








Cys 


Val 


Asp 


Lys 


Met 


145 










Lys 


Val 


Val 


Glu 


Ser 








165 


Val 


Asp 


Gin 


Lys 


Cys 








180 




lie 


Val 


Thr 


Ser 


Asn 






195 






Thr 


Thr 


Phe 


Glu 


His 




210 








Glu 


Leu 


Thr 


Arg 


Arg 


225 










Glu 


Val 


Lys 


Asp 


Phe 










245 


Glu 


His 


Glu 


Phe 


Tyr 








260 




Pro 


Ser 


Asp 


Ala 


Asp 






275 






Ala 


Gin 


Pro 


Ser 


Thr 




290 








Arg 


Tyr 


Gin 


Asn 


Lys 


305 










Phe 


Pro 


Cys 


Arg 


Gin 



Tro 


Leu 


Val Asp 


Lys Gly 






10 


Asp 


Gin 


Ala Ser 


Tyr He 




25 




Gin 


He 


Lys Ala 


Ala Leu 






40 




Lys 


Thr 


Ala Pro 


Asp Tyr 




55 






Ser 


Ser 


Asn Arg 


He Tyr 


70 






75 


Gin 


Tyr 


Ala Ala 


Ser Val 






90 


Lys 


Arg 


Asn Thr 


He Trp. 






105 




Asn 


He 


Ala Glu 


Ala He 






120 




Asn 


Trp 


Thr Asn 


Glu Asn 




135 






Val 


He 


Trp Trp 


Glu Glu 


150 






155 


Ala 


Lys 


Ala He 


Leu Gly 






170 


Lys 


Ser 


Ser Ala 


Gin He 




185 




Thr 


Asn 


Met Cys 


Ala Val 






200 




Gin 


Gin 


Pro Leu 


Gin Asp 




215 






Leu 


Asp 


His Asp 


Phe Gly 


230 






235 


Phe 


Arg 


Trp Ala 


Lys Asp 








250 


Val 


Lys 


Lys Gly 


Gly Ala 






265 




He 


Ser 


Glu Pro 


Lys Arg 






280 




Ser 


Asp 


Ala Glu 


Ala Ser 




295 






Cys 


Ser 


Arg His 


Val Gly 


310 






315 


Cys 


Glu 


Arg Met 


Asn Gin 



He Thr Ser Glu Lys 
15 

Ser Phe Asn Ala Ala 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 
80 

Phe Leu Gly Trp Ala 
95 

Leu Phe Gly Pro Ala 
110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Met Thr Ala 
160 

Gly Ser Lys Val Arg 
175 

Asp Pro Thr Pro Val 
190 

He Asp Gly Asn Ser 
205 

Arg Met Phe Lys Phe 
220 

Lys Val Thr Lys Gin 
240 

His Val Val Glu Val 
255 

Lys Lys Arg Pro Ala 
270 

Val Arg Glu Ser Val 
285 

He Asn Tyr Ala Asp 
300 

Met Asn Leu Met Leu 
320 

Asn Ser Asn He Cys 
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325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 467 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Mutant rep protein: rep68 221 289 GCA GCC 



15 

Trp Val Ala Glu 
30 

Leu Asn Leu lie 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin lie 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 



Thr Ala 


Gly 


r*ne 


Tyr 


Glu 


He 


Val He 


Lys Val Pro 


1 












10 


Glu His 


Leu 


Pro 




He 


Ser 


Asp Ser 


Phe Val Asn 






2U 






25 




Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp Met Asp 


35 










40 


Lys Leu Gin 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


50 










55 




60 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro Glu Ala 


65 




70 






75 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His Met His 






85 








90 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly Arg Phe 




100 








105 


Arg Gly He 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 


115 










120 


Arg Asn Gly 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 


130 








135 




140 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro Asn Tyr 


145 








150 






155 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 


Thr Asn Met 








165 








170 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys Arg Leu 




180 








185 




Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 


Gin Asn Lys 




195 










200 


Ser Lys Thr 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 


210 








215 




220 


Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys Gly He 


225 








230 






235 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr He Ser 






245 








250 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala Leu Asp 






260 








265 




lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp Tyr Leu 




275 










280 




Ala Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


290 








295 




300 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser Val Phe 


305 






310 






315 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He Trp Leu 




325 








330 
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Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 


Ala 








340 








Phe 


Tyr 


Gly 


Cys Val 


Asn Trp 


Thr 




355 








360 


Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


385 








390 






val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 








455 




Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg Trp 


465 






470 






Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 








520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


530 








535 





<210> 468 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 468 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



-545- 



Glu 


Ala He Ala His 


Thr 


Val 


Pro 


345 




350 






Asn 


Glu Asn Phe Pro 


Phe 


Asn 


Asp 




365 








Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 




380 








He 


Leu Gly Gly Ser 


Lys Val Arg 




395 






400 


Ala 


Gin He Asp Pro 


Thr 


Pro 


Val 




410 




415 




Cys 


Ala Val He Asp 


Gly Asn Ser 


425 




430 






Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 




445 








Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 


460 








Ala 


Lys Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly 


Gly Ala Lys Lys 


Arg 


Pro 


Ala 




490 




495 




.Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 


505 


510 






Glu 


Ala Ser He Asn 


Tyr Ala Asp 



525 



221 289 GCA GCC 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 
45 

Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Thr He Trp Leu Phe Gly Pro Ala 
105 HO 
Glu Ala He Ala His Thr Val Pro 
125 

Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ala Gin lie Asp Pro Thr Pro Val 
185 ~ 190 

Cys Ala Val He Asp Gly Asn Ser 
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195 


200 


Thr 


Thr 


Phe Glu His 


Gin Gin Pro 




210 




215 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 






230 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 






245 




Glu 


His 


Glu Phe Tyr 


Val Lys Lys 






260 




Pro 


Ser 


Asp Ala Asp 


lie Ser Glu 






275 


280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 




290 




295 


Arg 


Leu 


Ala Arg Gly 


His Ser Leu 


305 






310 



<210> 469 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 469 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Ala 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 



205 



Leu 


Gin 


Asp Arg Met Phe 


Lys 


Phe 






220 






Asp 


Phe 


Gly Lys Val Thr 


Lys 


Gin 




235 




240 


Ala 


Lys 


Asp His Val Val 


Glu 


Val 




250 




255 




Gly 


Gly 


Ala Lys Lys Arg 


Pro 


Ala 


265 




270 






Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 






285 






Glu 


Ala 


Ser He Asn Tyr 


Ala 


Asp 



300 



54 163 GCC GCT 



He 


Lys 


Val 


Pro Ser Asp 


Leu Asp 




10 






15 




Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 


25 






30 






Ser 


Asp 


Met 


Asp Leu Asn 


Leu 


He 






45 






Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 






Ala 


Pro 


Glu 


Ala Leu Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met 


His Val Leu 


Val 


Glu 




90 






95 




Leu 


Gly 


Arg 


Phe Leu Ser 


Gin 


He 


105 




110 






Tyr 


Arg 


Gly 


He Glu Pro 


Thr 


Leu 






125 






Thr 


Arg 


Asn 


Gly Ala Gly 


Gly Gly 






140 






lie 


Pro 


Asn 


Tyr Leu Leu 


Pro 


Lys 






155 




160 


Trp 


Thr 


Asn 


Met Glu Gin 


Tyr 


Leu 


170 






175 




Arg 


Lys 


Arg 


Leu Val Ala 


Gin 


His 


185 




190 






Glu 


Gin 


Asn 


Lys Glu Asn 


Gin 


Asn 








205 






Arg 


Ser 


Lys 


Thr Ser Ala 


Arg Tyr 




220 






Asp 


Lys 


Gly 


He Thr Ser 


Glu Lys 


235 






240 


Ser 


Tyr 


He 


Ser Phe Asn 


Ala 


Ala 




250 






255 




Ala 


Ala 


Leu 


Asp Asn Ala 


Gly Lys 


265 






270 






Pro 


Asp 


Tyr 


Leu Val Gly 


Gin 


Gin 






285 
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Pro 


Val 


Glu 


Asp He Ser Ser Asn 




290 




295 


Asn 


Gly 


Tyr 


Asp Pro Gin Tyr Ala 


305 




310 


Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 






325 


XXIX 


Thr 


Glv 


Lys Thr Asn He Ala 








340 


Phe 


X Y X 


Glv 


Cys Val Asn Trp Thr 




355 


360 




Val 


Asp 


Lys Met Val He Trp 


370 




375 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 


385 






390 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 






405 


J- J.C 


Val 


Thr 


Cck-r- aen Thr Asn Met 








420 


Tiir 




Phe 


Glu His Gin Gin Pro 






435 


440 




ijeu 


Thr 


ara Arcr Leu Asd His 




450 




455 


Glu 


Val 


Lvs 


Asp Phe Phe Arg Trp 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val Lvs L Y S 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser Glu 








500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin 


Asn Lys Cys Ser Arg 


530 




535 


Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 


545 




550 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 








565 


Ser 


Gin 


Pro 


Val Ser Val Val Lys 








580 


lie 


His 


His 


He Met Gly Lys Val 






595 


600 


Leu 


Val 


Asn 


Val Asp Leu Asp Asp 




610 




615 



Arg 


He Tyr Lys 


He 


Leu 


Glu Leu 




300 








Ala 


Ser Val Phe 


Leu 


Gly Trp Ala 




315 






320 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 




330 






335 


Glu 


Ala He Ala 


His 


Thr 


Val Pro 


345 






350 




Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 






365 






Trp 


Glu Glu Gly Lys 


Met Thr Ala 




380 








He 


Leu Gly Gly Ser 


Lys 


Val Arg 




395 






400 


Ala 


Gin He Asp 


Pro 


Thr 


Pro Val 




410 






415 


Cys 


Ala Val He Asp 


Gly Asn Ser 


425 






430 




Leu 


Gin Asp Arg 


Met 


Phe 


Lys Phe 




445 






Asp 


Phe Gly Lys 


Val 


Thr Lys Gin 




460 








Ala 


Lys Asp His 


Val 


Val 


Glu Val 




475 






480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro Ala 


490 






495 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser Val 


505 






510 




Glu 


Ala Ser He 


Asn 


Tyr 


Ala Asp 






525 






His 


Val Gly Met 


Asn 


Leu 


Met Leu 




540 








Met 


Asn Gin Asn 


Ser 


Asn 


He Cys 




555 






560 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser Glu 




570 






575 


Lys 


Ala Tyr Gin Lys 


Leu 


Cys Tyr 


585 






590 




Pro 


Asp Ala Cys 


Thr 


Ala Cys Asp 




605 






Cys 


He Phe Glu 


Gin 







620 



<210> 470 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 54 163 GCC GCT 
<400> 470 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 ~ 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Ara Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

H5 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He- Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 - 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 39° 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 4 o V 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 



<210> 471 
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<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 471 



Thr 


A±a 


Giy 


pne 


Tyr 
c 


Vaxu 


He 


Val 


1 
Glu 


HIS 


Leu 


Pro 


v»iy 


T 1 « 

lie 


OvSl 


As 








z u 










Lys 


Glu 


Trp 




Leu 


.T1U 




Ion 

A£»JJ 




-3 D 










40 


Glu 


Gin 


Ala 


pro 


Ton 


Tnr 


Val 

V dl 


Al a 
Ala 




50 














Thr 


Glu 


*p i_ 1 _ 
Trp 


Arg 


Arg 


Val 


OCX 


_ 

Lys 


55 










/ \j 






Gin 


Pne 


GJ.U 


Lys 


Lriy 


ulu 


Ser 


iyr 








85 








Thr 


Tnr 


Giy 


vai 


Lys 


Oar 

3Cl 


net 


Val 
val 






1 nil 

lull 










Arg 


Glu 


Lys 


Leu 


lie 


ulu 


Arg 


Tip 

lie 




115 










* 120 


pro 


Asn 


Trp 


rile 


Ala 


Val 


Thr 


Lys 












135 




Asn 


Lys 


Val 
Val 


Val 


AO 


Glu 


Cys 


J-yi 


i*± o 








150 






xnr 


bin 


pro 


UlU 


Leu 


Gin 




Ala 










165 








eel 


ft! a 
Ala 


cys 


T 


Asn 


Leu 


Thr 


Glu 






180 










L6U 


TV-i-r- 
iUT 


W-! a 
IUB 


veil 




Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 




r 






245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 










405 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 



341 


407 


420 GCC GCC 


GCC 


He 


Lys 


Val Pro Ser 


Asp Leu Asp 




10 




15 


Ser 


Phe 


Val Asn Trp 


Val Ala Glu 








30 


Ser 


Asp 


Met Asp Leu 


Asn Leu He 




45 




Glu 


Lys 


Leu Gin Arg 


Asp Phe Leu 




60 




Ala 


Pro 


Glu Ala Leu 


Phe Phe Val 






75 


80 


Phe 


His 


Met Eis Val 


Leu Val Glu 




on 

3 U 




95 


Leu 


Glv 


Arg Phe Leu 


Ser Gin He 


105 




110 


Tyr 




Glv He Glu 


Pro Thr Leu 




125 




Thr 




Asn Gly Ala 


Gly Gly Gly 






140 




He 


Pro 


Asn Tyr Leu 


Leu Pro Lys 






155 


160 


Tro 


Thr 


Asn Met Glu 


Gin Tyr Leu 


170 




175 


Axq 


Lys 


Arg Leu Val 


Ala Gin His 


185 






190 


Glu 


Gin 


Asn Lys Glu 


Asn Gin Asn 






205 






Ser 


Lys Thr Ser 


Ala Arg Tyr 




220 




Asp 


Lys 


Gly He Thr 


Ser Glu Lys 




235 


240 


Ser 


Tyr 


He Ser Phe 


Asn Ala Ala 




250 




255 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 


265 






270 


Pro 


Asp 


Tyr Leu Val 


Gly Gin Gin 




285 




Arg 


He 


Tyr Lys He 


Leu Glu Leu 






300 




Ala 


Ser 


Val Phe Leu 


Gly Trp Ala 






315 


320 


Thr 


He 


Trp Leu Phe 


Gly Pro Ala 




330 


335 


Glu 


Ala 


He Ala His 


Thr Val Pro 


345 






350 


Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 






365 




Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 






380 




He 


Leu 


Gly Gly Ser 


Lys Val Arg 






395 


400 


Ala 


Gin 


He Asp Pro 


Thr Pro Val 




410 


415 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 
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420 


Tnx 


mi. 


Phe Glu 

XT iiC W J- Wl 






435 


ulU 


Leu 


Thr Arg 




450 




Glu 


Val 


Lvs Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


lie 


His 


His lie 






595 


Leu 


Val 


Asn Val 




610 





-550- 

425 430 
His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 ~ 475 480 

Tvx Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
485 490 495 

Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

520 525 
Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
550 555 560 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 

Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 605 
Asp Leu Asp Asp Cys lie Phe Glu Gin 
615 620 

<210> 472 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 341 407 420 GCC GCC GCC 



10 15 
Ala Ser Tyr lie Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg lie Tyr Lys lie Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 



<400> 472 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 








He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Ala 


Asn 


He 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ala 


He 


Val 


Thr 
195 


Ala 


Asn 


Thr 


Asn 
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Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tvr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 ~ 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 473 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 341 407 420 GCC GCC GCC 



<400> 473 












He Lys Val Pro Ser Asp 






Thr 


Ala 


Gly 


Phe 


Tyr Glu 


He 


Val 


Leu Asp 


1 






5 








10 


15 


Glu 


Glu 


His 


Leu 


Pro 


Gly He 


Ser 


Asp 


Ser Phe Val Asn Trp Val 


Ala 








20 










25 30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn 


Leu 




35 










40 


45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 'Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Leu 




50 










55 




60 




Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe 


Phe 


65 




70 






75 


Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu 


Glu 








85 








90 


95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser 


Gin 






100 








105 HO 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro 


Thr 


Leu 




115 










120 


125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly 


Gly Gly 




130 








135 




140 




Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu Leu 


Pro 


145 






150 






155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met Glu Gin 


Tyr 


Leu 










165 








170 


175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu Val Ala 


Gin 






180 










185 190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys Glu Asn 


Gin Asn 




195 










200 


205 




Tyr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr Ser Ala 


Arg 
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210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 *" 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Ala Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ala Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 "* 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 - 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 474 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 341 407 420 GCC GCC GCC 
<400> 474 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 " 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 
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Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 
Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
105 HO 



100 j- u 

Thr Thr Gly Lys Ala Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

1 165 170 175 

Val Asp Gin Lys Cys Lys Ala Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 475 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep7B 54 228 GCC GCC 



15 

Asn Trp Val Ala Glu 
30 

Asp Leu Asn Leu He 
45 

Gin Arg Asp Phe Leu 
60 

Ala Leu Phe Phe Val 
80 

His Val Leu Val Glu 
95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 
160 



<400> 475 
















Val 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


He 


Lys 


1 






5 










10 


Val 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 








20 








25 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 




35 










40 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 




50 










55 








Glu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro 


65 








70 








His 


75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


Met 








85 










90 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 






100 








105 




Gly 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 


Arg 




115 










120 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 




13 0 








135 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


145 








150 








Thr 


155 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Asn 
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165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * - * 47Q 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 476 
<211> 397 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 54 228 GCC GCC 



<400> 476 












Glu 






Glu 


Leu Ala Glv 


Tro 


Leu 


Val Asp Lys Gly 


He Thr 


Ser 


Lys 






5 






10 






15 




Gin 


Trt> 


He Gin Glu 


Asp 


Gin 


Ala Ser Tyr He 


Ser Phe 


Asn 


Ala 


Ala 




20 






25 




30 








Asn 


Ser Arcr Ser 


Gin 


He 


Lys Ala Ala Leu 


Asp Asn 


Ala Gly Lys 






35 






40 


45 






Gin 


lie 


Met 


Ser Leu Thr 


Lvs 


Thr 


Ala Pro Asp Tyr 


Leu Val 


Gly Gin 




50 




55 




60 




Glu 






Val 


Glu Asd He 


Ser 


Ser 


Asn Arg He Tyr 


Lys He 


Leu 


Leu 


65 




70 




75 








80 


Asn 


Glv 


Tvr Asd Pro 


Gin 


Tvr 


Ala Ala Ser Val 


Phe Leu 


Gly Trp Ala 




85 






90 






95 




Thr 




Lvs Phe Glv 


Lys 




Asn Thr He Trp 


Leu Phe 


Gly Pro Ala 




100 






105 




110 






Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala Glu Ala He 


Ala His 


Thr 


Val 


Pro 






115 






120 


125 








Phe 


Tvr 


Glv Cvs Val 


Asn 


Trn 


Thr Asn Glu Asn 


Phe Pro 


Phe 


Asn 


Asp 




130 




135 




140 




Thr 


Ala 


Cvs 


Val 


Asp Lys Met 


Val 


He 


Trp Trp Glu Glu 


Gly Lys 


Met 


145 




150 




155 






Val 


160 


Lvs 


Val 


Val Glu Ser 


Ala 


Lvs 

*#jr tar 


Ala He Leu Gly 


Gly Ser 


Lys 


Arg 




165 






170 






175 


Val 


Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser Ala Gin He 


Asp Pro 


Thr 


Pro 




180 






185 




190 






He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met Cys Ala Val 


He Asp 


Gly Asn 


Ser 






195 






200 


205 






Phe 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro Leu Gin Asp 


Arg Met 


Phe 


Lys 




210 






215 




220 






Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His Asp Phe Gly 


Lys Val 


Thr 


Lys 


225 




230 


235 






Glu 


240 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp Ala Lys Asp 


His Val 


Val 


Val 






245 






250 






255 


Ala 


Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys Lys 


Arg 


Pro 






260 






265 




270 




Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu Pro Lys Arg 


Val Arg 


Glu 


Ser 






275 






280 


285 








Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala Glu Ala Ser 


He Asn 


Tyr Ala Asp 




290 






295 




300 








Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg His Val Gly 


Met Asn 


Leu 


Met 


Leu 


305 




310 




315 






He 


320 


Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg Met Asn Gin 


Asn Ser 


Asn 


Cys 






325 




330 






335 


Glu 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys Leu Glu Cys 


Phe Pro 


Val 


Ser 






340 




345 




350 






Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys Lys Ala Tyr 


Gin Lys 


Leu 


Cys 


Tyr 






355 






360 


365 








He 


His 


His He Met 


Gly 


Lys 


Val Pro Asp Ala 


Cys Thr 


Ala Cys Asp 




370 






375 




380 








Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp Cys He Phe 


Glu Gin 








385 




390 




395 











<210> 477 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep68 



<400> 477 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


20 
Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cya 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie 




210 








215 




Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 



54 228 GCC GCC 



He 


Lys 


Val 


Pro Ser 


Asp Leu Asp 




10 






15 


Ser 


Phe 


Val 


Asn Trp 


Val Ala Glu 


25 








30 


Ser 


Asp 


Met 


Asp Leu 


Asn Leu He 






45 




Glu 


Lys 


Leu 


Gin Arg 


Asp Phe Leu 






60 




Ala 


Pro 


Glu 


Ala Leu 


Phe Phe Val 






75 




80 


Phe 


His 


Met 


His Val 


Leu Val Glu 




90 






95 


Leu 


Gly 


Arg 


Phe Leu 


Ser Gin He 


105 








110 


Tyr 


Arg 


Gly 


He Glu 


Pro Thr Leu 






125 




Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 








140 




He 


Pro 


Asn 


Tyr Leu 


Leu Pro Lys 






155 


160 


Trp 


Thr 


Asn 


Met Glu 


Gin Tyr Leu 


170 






175 


Arg 


Lys 


Arg 


Leu Val 


Ala Gin His 


185 








190 


Glu 


Gin 


Asn 


Lys Glu 


Asn Gin Asn 








205 




Arg 


Ser 


Lys 


Thr Ser 


Ala Arg Tyr 




220 




Asp 


Lys 


Gly 


He Thr 


Ser Glu Lys 


235 




240 


Ser 


Tyr 


He 


Ser Phe 


Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 


265 








270 


Pro 


Asp 


Tyr 


Leu Val 


Gly Gin Gin 




285 




Arg 


He 


Tyr 


Lys He 


Leu Glu Leu 








300 




Ala 


Ser 


Val 


Phe Leu 


Gly Trp Ala 






315 




320 


Thr 


He 


Trp 


Leu Phe 


Gly Pro Ala 




330 




335 


Glu 


Ala 


He 


Ala His 


Thr Val Pro 


345 








350 


Asn 


Glu 


Asn 


Phe Pro 


Phe Asn Asp 








365 




Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 






380 




He 


Leu 


Gly 


Gly Ser 


Lys Val Arg 






395 




400 


Ala 


Gin 


He 


Asp Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp 


Arg Met 


Phe Lys Phe 






445 




Asp 


Phe 


Gly 


Lys Val 


Thr Lys Gin 
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450 






455 




Glu 


Val 


Lys Asp 


Phe Phe 


Arg 


Trp 


465 






470 






Glu His 


Glu Phe 


Tyr Val 


Lys 


Lys 








485 






Pro 


Ser 


Asp Ala 


Asp lie 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser 


Thr Ser Asp 


Ala 






515 






520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


530 






535 





<210> 478 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 478 



Met 


Glu 


Leu 


Ala 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 









460 










Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 




510 






Glu 


Ala Ser He 


Asn Tyr Ala Asp 



525 



54 228 GCC GCC 



Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


10 






15 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 


25 






30 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 




60 




Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




75 




80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 






95 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 


105 






110 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 










125 


Asa 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 








140 




Trp 


Glu 


Glu 


Gly 


Lys Met Thr Ala 




155 




160 


He 


Leu 


Gly 


Gly 


Ser Lys Val Arg 




170 




175 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 


185 






190 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 








205 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys Phe 






220 




Asp 


Phe 


Gly 


Lys 


Val Thr Lys Gin 




235 




240 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 




250 






255 


Gly 


Gly 


Ala 


Lys 


Lys Arg Pro Ala 


265 








270 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 










285 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 
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<210> 479 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 479 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






i on 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 
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96 125 511 GCA GCG GCA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Ala 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 
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He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 480 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 96 125 511 GCA GCG GCA 



<400> 480 
Met Glu Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


1 








5 










10 








15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


lie 


Ser 


Phe 


Asn Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 








40 










45 


Gly Gin 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 




50 








55 










60 


He 


Leu Glu 


Leu 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly Trp 
95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




100 










105 










110 


Pro 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu 


Ala 


lie 


Ala 


His 


Thr val 






115 








120 










125 


Phe Asn 


Asp 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 




130 






135 










140 




Met Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


145 






150 










155 






Lys Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly 


Gly 


Ser 


Arg 








165 










170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


lie 


Asp 


Pro 


Thr Pro 






180 










185 










190 


Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


lie 


Asp 


Gly Asn 



WO 03/018820 



PCT/IB02/04087 



-560- 



195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

2 75 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 481 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 96 125 511 GCA GCG GCA 



10 15 
Phe Val Asn Trp Val Ala Glu 
30 

Asp Met Asp Leu Asn Leu He 
45 

Lys Leu Gin Arg Asp Phe Leu 
60 

Pro Glu Ala Leu Phe Phe Val 

75 80 
His Met His Val Leu Val Ala 
90 95 
Gly Arg Phe Leu Ser Gin He 
110 

Arg Gly He Ala Pro Thr Leu 
125 

Arg Asn Gly Ala Gly Gly Gly 
140 

Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Thr Asn Met Glu Gin Tyr Leu 
170 175 
Lys Arg Leu Val Ala Gin His 
190 

Gin Asn Lys Glu Asn Gin Asn 
205 



<400> 481 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 






20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 




50 










55 


Lys Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Tyr Phe 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 




130 








135 


Tyr He 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Ala Trp 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 








165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 








185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 


195 










200 
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Pro 


Asn 


Ser Asp 


Ala 


Pro Val He Arg Ser 


Lys Thr Ser Ala Arg 


Tyr 




210 




215 


220 




Met 


Glu 


Leu Val 


Gly 


Trp Leu Val Asp Lys 


Gly He Thr Ser Glu 


Lys 


225 








230 


235 


240 


Gin 


Trp 


He Gin 


Glu 


Asp Gin Ala Ser Tyr 


He Ser Phe Asn Ala 


Ala 






245 


250 


255 




Ser 


Asn 


Ser Arg 


Ser 


Gin He Lys Ala Ala 


Leu Asp Asn Ala Gly 


Lys 






260 




265 


270 




lie 


Met 


Ser Leu 


Thr 


Lys Thr Ala Pro Asp 


Tyr Leu Val Gly Gin 


Gin 






275 




280 


285 




Pro 


Val 


Glu Asp He 


Ser Ser Asn Arg He 


Tyr Lys He Leu Glu 


Leu 




290 






295 


300 


Ala 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala Ser 


Val Phe Leu Gly Trp 


305 




310 


315 


320 


Thr 




Lys Phe Gly 


Lys Arg Asn Thr He 


Trp Leu Phe Gly Pro 


Ala 






325 


330 


335 




Thr 


Thr 


Gly Lys 


Thr 


Asn He Ala Glu Ala 


He Ala His Thr Val 


Pro 






340 




345 


350 




Phe 


TVr 


Gly Cys 


Val 


Asn Trp Thr Asn Glu 


Asn Phe Pro Phe Asn 


Asp 




355 




360 


365 




Cys 


Val 


Asp Lys 


Met 


Val He Trp Trp Glu 


Glu Gly Lys Met Thr 


Ala 


370 




375 


380 




Lys 


Val 


Val Glu 


Ser 


Ala Lys Ala He Leu 


Gly Gly Ser Lys Val 


Arg 


385 








390 


395 


400 


Val 


Asp 


Gin Lys 


Cys 


Lys Ser Ser Ala Gin 


He Asp Pro Thr Pro 


Val 




405 


410 


415 




lie 


Val 


Thr Ser 


Asn 


Thr Asn Met Cys Ala 


Val He Asp Gly Asn 


Ser 






420 




425 


430 




Thr 


Thr 


Phe Glu 


His 


Gin Gin Pro Leu Gin 


Asp Arg Met Phe Lys 


Phe 






435 




440 


445 


Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp His Asp Phe 


Gly Lys Val Thr Lys 




450 




455 


460 


Val 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His Val Val Glu 


465 






470 


475 


480 


Glu 


His 


Glu Phe 


Tyr 


Val Lys Lys Gly Gly 


Ala Lys Lys Arg Pro 


Ala 








485 


490 


495 


Val 


Pro 


Ser 


Asp Ala Asp 


He Ser Glu Pro Lys 


Arg Val Arg Glu Ala 






500 




505 


510 




Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser He Asn Tyr Ala 


Asp 






515 




520 


525 




Arg 


Leu 


Ala Arg Gly 


His Ser Leu 






530 






535 







<210> 482 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 96 125 511 GCA GCG GCA 
<400> 482 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp. Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pre Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 483 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 163 GCC GCT 



15 

Asn Trp Val Ala Glu 
30 

Asp Leu Asn Leu He 
45 

Gin Arg Asp Phe Leu 
60 

Ala Leu Phe Phe Val 
80 

His Val Leu Val Glu 
95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 
160 



<400> 483 
















Val 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


1 






5 










10 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 








20 








25 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 




35 










40 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 




50 










55 








Glu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro 


65 








70 










75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 








85 










90 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 






100 










105 




Gly 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 




115 










120 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 




130 








135 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


145 








ISO 










155 
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Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 * 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

»210 " 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe* Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 ~ 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ' 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 ~ 620 



<210> 484 
<211> 536 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 163 GCC GCT 
<400> 484 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

2 35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 1&0 

Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 IBS 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 * 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
290 295 300 



290 ^73 www 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
420 425 430 
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Thr Thr Phe Glu His Gin Gin Pro 
435 440 
Glu Leu Thr Arg Arg Leu Asp His 

450 455 
Glu Val Lys Asp Phe Phe Arg Trp 
465 470 
Glu His Glu Phe Tyr Val Lys Lys 
485 

" Pro Ser Asp Ala Asp He Ser Glu 
500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 485 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 

<400> 485 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu 


"Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ala 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 
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Leu 


Gin Asp Arg 


Met 


Phe 


Lys Phe 










445 






Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 








460 








Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 






475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro Ala 




490 










495 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser Val 


505 










510 




Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 






197 


420 


GCG 


GCC 








He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 










30 


Leu lie 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 










45 






Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 






75 








80 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 




90 










95 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 


105 










110 




Tyr 
* 


Arg Gly 


He 


Glu 


Pro 


Thr Leu 


Thr 


Arg Asn Gly Ala 


Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 










175 


Arg 


Lys Arg 


Leu 


Val 


Ala Gin Hxs 


185 










190 




Glu 


Gin Asn Lys 


Glu 


Asn 


Gin Asn 










205 






Arg 


Ser Lys 


Thr 


Ser 


Ala Arg Tyr 






220 








Asp 


Lys Gly 


He 


Thr 


Ser 


Glu Lys 




235 








240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 




250 










255 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 


265 










270 




Pro 


Asp Tyr 


Leu 


Val 


Gly Gin Gin 










285 




Glu Leu 


Arg 


He 


Tyr 


Lys 


He 


Leu 
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290 








295 




ash 






Asp Pro Gin Tyr 


Ala 








310 






rp Vl -r- 


Lys 


Lys 


Phe Gly Lys Arg 


Asn 


Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 










340 








Phe 


Tyr 


_ 

Gly 


Cys Val 


Asn 


Trp 


Thr 




355 










Cys 


Val 


Asp 


Lys Met 


Val 


He 


Tm 
1 i P 


•0 *i n 








375 




Lys 


val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


*a 0 c 
3 85 








390 






Val 


Asp 


(jin 


Lys Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr 


Ala Asn 


Thr 


Asn 


Mp t 
nc u 








420 








Thr 


Thr 


Pne 


Glu His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 






455 




Glu 


val 


Lys 


Asp Phe 


Phe 


Arg 




465 






470 






Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser 


Arg 


530 








535 




Phe 


Pro 


Cys 


Arg Gin Cys 


Glu 


Arg 


545 






550 






Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 








565 








Ser 


Gin 


Pro 


Val Ser 


Val 


Val 


Lys 








5B0 








He 


His 


His 


He Met Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Val Asp 


Leu Asp 


Asp 




610 








615 





<210> 486 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 486 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 ~ 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 
65 70 



300 



Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Glv 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 










197 


420 


GCG 


GCC 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 



75 80 
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Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

X00 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

155 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ~ 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 - 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 - 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 487 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 420 GCG GCC 
<400> 487 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
S5 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
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BS 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

3 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 17S 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 32U 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 . 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

* 405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ** 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 488 
<211> 312 
<212> PRT 
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<2X3> Artificial Sequence 

<223> Mutant rep protein: re P 40 197 420 GCG GCC 
Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 



20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 _ 



Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
Sei 

He Met sir Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

Pro Val Glu Asp He Ser ler Asn Arg lie Tyr Lys He Leu Glu Leu 

"n Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



50 55 60 

Va] 

Gil - 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 



135 140 



Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp- Pro Thr Pro Val 



170 175 



lie Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
195 200 205 



185 190 



225 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

"u Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 27U 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 489 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 334 428 499 GCG GCT GCC 

Thr°Ala 8 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 



Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

i- r~ C O 



50 55 60 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
6 c 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arq Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 
y 120 125 



Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Ala Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

a a n AA^ 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~* 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * * 470 475 4B0 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Ala Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 



440 445 
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Arg Tyr 
530 



Gin Asn Lys Cys Ser Arg 
535 



His Val Gly Met Asn Leu 
540 



Met Leu 



Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 490 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 334 428 499 GCG GCT GCC 



<400> 490 












Asp Lys Gly He Thr Ser 


Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 






10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe Asn 


Ala Ala 






20 










25 30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala Ala Leu Asp Asn Ala 


Gly Lys 






35 








40 


45 


Gin Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly 




50 








55 




60 


Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He Leu 


65 








70 






75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu Gly 


Trp Ala 




85 








90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe Ala 


Pro Ala 




100 










105 " HO 


Val Pro 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His Thr 






115 










120 


125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro Phe 


Asn Asp 




130 






135 




140 


Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys Met 


145 






150 






155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val Arg 








165 






170 


175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro Thr 


Pro Val 






180 








185 190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val Ala A9p Gly 


Asn Ser 






195 










200 


205 


Lys Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe 




210 










215 




220 


Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val Thr 


225 






230 






235 


24 0 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val Val 


Glu Val 






245 








250 


255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg 


Pro Ala 








260 








265 270 


Ser Val 


Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg Glu 






275 








280 


285 


Ala Asp 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr 




290 










295 




300 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His Val Gly Met Asn Leu 


Met Leu 
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305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 491 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: re P 68 334 428 499 GCG GCT GCC 

£nr°Ila 9 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 4 5 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 f , 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 H° 



100 



Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 l* 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 I 90 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 27 0 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 
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Thr 


T ire 

Lys 


Lys 


Thr 


Thr 


Gly 


Phe 


Tyr 


Gly 






ice 


Cys 


Val 


Asp 


O *7 A 




Lys 


Val 


Val 


385 






Val 


Asp 


Gin 


He 


Val 


Thr 


Thr 


Thr 


Phe 






435 


Glu 


Leu 


Thr 




450 




Glu 


Val 


Lys 


465 






Glu 


His 


Glu 


Pro 


Ser 


Ala 


Ala 


Gin 


Pro 






515 


Arg 


Leu 


Ala 




530 




<210> 492 


<211> 312 


<212> PRT 



325 ~ 330 335 

Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
340 345 350 

Cvs Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Y 360 365 

Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

375 380 
Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
390 395 400 

Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 
420 425 430 

Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 510 

Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Arg Gly His Ser Leu 
535 . 



<223> Mutant rep protein: rep40 334 428 499 GCG GCT GCC 



10 " 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Ala Pro Ala 

105 ~ HO 

Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 1€0 
Ala He Leu Gly Gly Ser Lys Val Arg 
170 175 



<400> 492 










Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 






He 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








B5 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 




100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 
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180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Ala Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 " 310 

<210> 493 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 197 414 GCG GCT 
<400> 493 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
260 265 270 
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He 


Met 


Ser Leu Thr 


Lys Thr 


Ala 






275 




280 


Pro 


Val 


Glu Asp He 


Ser Ser 


Asn 




290 




295 


Ala 


Asn 


Gly 


Tyr Asp Pro Gin Tyr 


305 




310 




Thr 


Lys 


Lys Phe Gly Lys Arg 


Asn 




325 






Thr 


Thr 


Gly Lys Thr 


Asn He 


Ala 






340 






Phe 


Tyr 


Gly Cys Val 


Asn Trp 


Thr 




355 




360 


Cys 


Val 


Asp Lys Met 


Val He 


Trp 


370 




375 




Lys 


Val 


Val Glu Ser 


Ala Lys 


Ala 


385 






390 




Val 


Asp 


Gin Lys Cys 


Lys Ser 


Ser 




405 






He 


Val 


Thr Ser Asn 


Thr Asn 


Met 






-420 






Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 


530 




535 




Phe 


Pro 


Cys Arg Gin Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His Gly Gin Lys Asp 


Cys 






565 






Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 






580 






He 


His 


His He Met Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 




615 





Pro Asp 


Tyr 


Leu Val Gly Gin Gin 






285 






Arg He 


Tyr 


Lys He Leu 


Glu 


Leu 






300 






Ala Ser 


vaj. 


Phe Leu Gly Trp Ala 




315 






320 


Thr He 


Trp 


Leu Phe Gly 


Pro 


Ala 


330 




335 




Glu Ala 


lie 


Ala His Thr 


Val 


Pro 


345 




350 






Asn Glu 


Asn 


Phe Pro Phe 


Asn Asp 






365 






Trp Glu 


Glu 


Gly Lys Met 


Thr 


Ala 




380 






He Leu 


Gly 


Gly Ser Lys 


Val 


Arg 




395 






400 


Ala Gin 


He 


Asp Pro Ala 


Pro 


Val 


.410 




415 




Cys Ala 


Val 


He Asp Gly Asn 


Ser 


425 




430 






Leu Gin 


Asp 


Arg Met Phe 


Lys 


Phe 






445 






Asp Phe 


Gly 


Lys Val Thr 


Lys 


Gin 






460 






Ala Lys 




His Val Val 


Glu 


Val 


475 






480 


Gly Gly 


Ala 


Lys Lys Arg 


Pro 


Ala 


490 






495 




Pro Lys 


Arg 


Val Arg Glu 


Ser 


Val 


505 


510 






Glu Ala 


Ser 


He Asn Tyr Ala Asp 






525 






His Val 


Gly 


Met Asn Leu 


Met 


Leu 






540 






Met Asn 


Gin 


Asn Ser Asn 


He 


Cys 




555 






560 


Leu Glu 


Cys 


Phe Pro Val 


Ser 


Glu 


570 




575 




Lys Ala 


Tyr 


Gin Lys Leu Cys 


Tyr 


585 




590 






Pro Asp 


Ala 


Cys Thr Ala Cys Asp 




605 






Cys He 


Phe 


Glu Gin 







620 



<210> 494 

<211> 397 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 197 414 GCG GCT 
<400> 494 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
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50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 * 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 495 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 414 GCG GCT 
<400> 495 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 
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Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 SO 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arcr Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

y 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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197 414 GCG GCT 



Asp Lys Gly lie Thr Ser Glu Lys 

10 15 
Ser Tyr lie Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 
45 

Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg lie Tyr Lys lie Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr lie Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Ala Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
220 

His Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
300 



<210> 496 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
<400> 496 



Met 


Glu 


Leu Val 


Gly Trp 
5 


Leu 


1 
Gin 


Trp 


He Gin 


Glu Asp 


Gin 




20 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 






35 








He 


Met 


Ser Leu 


Thr 


Lys 


Thr 




50 








55 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 




100 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 






115 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 




130 








135 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


145 








150 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 






165 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 




180 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 






195 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 




210 








215 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


225 








230 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 






245 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 






260 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 






275 








Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 




290 








295 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


305 








310 





<210> 497 
<2H> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<4Q.0> 497 

Thr Ala Gly Phe Tyr Glu He Val 
1 5 



30 54 127 GCG GCC GCT 

He Lys Val Pro Ser Asp Leu Asp 
10 15 
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Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Ala Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

SO 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 * 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 498 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 30 54 127 GCG GCC GCT 



10 15 
Phe Val Asn Trp Ala Ala Glu 
30 

Asp Met Asp Leu Asn Leu He 
45 

Lys Leu Gin Arg Asp Phe Leu 
60 

Pro Glu Ala Leu Phe Phe Val 

75 80 
His Met His Val Leu Val Glu 
90 95 
Gly Arg Phe Leu Ser Gin He 
110 

Arg Gly He Glu Pro Ala Leu 
125 

Arg Asn Gly Ala Gly Gly Gly 
140 

Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Thr Asn Met Glu Gin Tyr Leu 
170 175 
Lys Arg Leu Val Ala Gin His 
190 

Gin Asn Lys Glu Asn Gin Asn 
205 

Ser Lys Thr Ser Ala Arg Tyr 
220 

Lys Gly He Thr Ser Glu Lys 
235 240 
Tyr He Ser Phe Asn Ala Ala 
250 255 
Ala Leu Asp Asn Ala Gly Lys 
270 

Asp Tyr Leu Val Gly Gin Gin 
285 



<400> 498 










Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu He 


Val He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He Ser 


Asp Ser 






20 




25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro 


Asp Ser 




35 








40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala Val 


Ala Glu 




50 








55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser 


Lys Ala 


65 










70 


Tyr Phe 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser Met 


Val Leu 






100 






105 


Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He Tyr 




115 








120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val Thr 


Lys Thr 




13 0 






135 




Asn 


Lys 


Val 


Val 


Asp 


Glu Cys 


Tyr He 


145 








150 


Ala Trp 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu Thr 


Glu Arg 






180 






185 


Leu 


Thr 


His 


Val 


Ser 


Gin Thr 


Gin Glu 






195 








200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val 


He Arg 




210 






215 




Met 


Glu 


Leu 


Val 


Gly 


Trp Leu 


Val Asp 


225 










230 




Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala Ser 








245 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin He 


Lys Ala 








260 






265 


He 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala Pro 






275 








280 
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Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 499 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 29 260 GCG GCG 



<400> 499 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Ala 


Val 


Ala 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 




50 










55 










60 








Val 
80 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 








Val 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 


Thr 


Leu 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 




130 








135 










140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 
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145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
195 200 205 



210 215 
Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Ala Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 2S0 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 2 $5 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 " 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 500 
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<2X1> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 29 260 GCG GCG 
<400> 500 

Met Glu Leu Val Gly Trp 

1 5 
Gin Trp lie Gin Glu Asp 
20 

Ser Asn Ser Ala Ser Gin 
35 

He Met Ser Leu Thr Lys 
50 

Pro Val Glu Asp He Ser 
65 70 
Asn Gly Tyr Asp Pro Gin 
85 

Thr Lys Lys Phe Gly Lys 
100 

Thr Thr Gly Lys Thr Asn 
115 

Phe Tyr Gly Cys Val Asn 
130 

Cys Val Asp Lys Met Val 
145 150 
Lys Val Val Glu Ser Ala 
165 

Val Asp Gin Lys Cys Lys 
180 

He Val Thr Ser Asn Thr 
195 

Thr Thr Phe Glu His Gin 
210 

Glu Leu Thr Arg Arg Leu 
225 - 230 

Glu Val Lys Asp Phe Phe 
245 

Glu His Glu Phe Tyr Val 
260 

Pro Ser Asp Ala Asp He 
275 

Ala Gin Pro Ser Thr Ser 
290 

Arg Tyr Gin Asn Lys Cys 
305 310 
Phe Pro Cys Arg Gin Cys 
325 

Phe Thr His Gly Gin Lys 
340 

Ser Gin Pro Val Ser Val 
355 

He His His He Met Gly 
370 

Leu Val Asn Val Asp Leu 

385 390 395 



Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser 


Glu Lys 






10 






15 




Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn 


Ala 


Ala 






25 




30 






lie 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala 


Gly Lys 




40 








45 






Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly 


Gin 


Gin 


55 










60 


Glu 




Ser 


Asn Arg 


lie 


Tyr 


Lys He Leu 


Leu 










75 






80 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp Ala 






90 






95 




Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 




105 






110 






He 


Ala 
120 


Glu 


Ala 


He 


Ala His Thr 
125 


Val 


Pro 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe 


Asn Asp 


135 










140 




Ala 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met 


Thr 








155 






160 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys 


Val 


Arg 






170 






175 


Val 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp Pro Thr 
190 


Pro 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 




200 






205 




Phe 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg Met Phe 


Lys 


215 










220 




Gin 
240 


Asp 


His Asp 


Phe 


Gly 
235 


Lys Val Thr 


Lys 


Arg 


Trp Ala 


Lys 


Asp 


His Val Val 


Glu 


Val 






250 






255 


Ala 


Lys 


Lys Gly 


Gly 


Ala 


Lys Lys Arg 


Pro 




265 






270 






Ser 


Glu 


Pro 


Lys 


Arg 


Val Arg Glu 


Ser Val 




280 






285 






Asp 


Ala Glu 


Ala 


Ser 


He Asn Tyr 


Ala Asp 


295 










300 




Leu 


Ser 


Arg His 


Val 


Gly 


Met Asn Leu 


Met 










315 






320 


Glu 


Arg Met 


Asn 


Gin 


Asn Ser Asn 


He 


Cys 








330 






335 


Glu 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe Pro Val 


Ser 


345 






350 




Tyr 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin Lys Leu 
365 


Cys 


Lys 


val 


Pro 


Asp 


Ala 


Cys Thr Ala 


Cys 


Asp 


375 










380 






Asp 


Asp Cys 


He 


Phe 


Glu Gin 







<210> 501 
<211> 536 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 501 



Tnr 
i 


Aitt 


Gly 


Phe 


Tvr 
5 


Glu 


He 


Val 


X 

\3 J.U. 


His 


Leu 


Pro 


Glv 


He 


Ser 


Asp 


















Lys 


Glu 


Trn 


Glu 


Leu 


Pro 


Pro 


ASP 














40 


VjXU 


r*i n 






Leu 


Thr 


Val 


Ala 




er n 
5 0 










55 




Tnr 


Glu 


Trp 


Arg 


_ 

Arg 


Val 
v ax 


Ser 


Lys 


65 








70 






ivin 


13 Vi a 
-rile 


ulU 


Lys 


uxy 


Glu 


Ser 


Tvr 










QC 
Oj 








Tiur 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arq 


He 




113 










120 


rTO 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




n ft 








135 




As n 


Lye 


Val 


Val 


Aso 


Glu 


Cys 


Tyr 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










155 








Cpr 

ocr 


Ala 


L y s 


Leu 


Asn 


Leu 


Thr 


Glu 






180 














His 


Val 


Ser 


Gin 


Thr 


Gin 
















200 


Pro 


Asn 


Ser 


Asd 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



420 



29 260 GCG GCG 



He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 




10 






15 


Ser 


Phe 


Val 


Asn 


Ala Val Ala Glu 










30 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu He 








45 


Glu 


Lys 


Leu 


Gin 


Arg Asp Phe Leu 


Ala 


Pro 


Glu 


60 
Ala 


Leu Phe Phe Val 










80 


Phe 


His 


Met 


His 


Val Leu Val Glu 










95 


Leu 


Gly 




Phe 


Leu Ser Gin He 


105 




110 


Tvr 


Ara 


Gly 


He 


Glu Pro Thr Leu 
125 


Thr 


ax y 


Asn 


Glv 


Ala Gly Gly Gly 






140 




He 


Pro 


Asn 


Tvr 


Leu Leu Pro Lys 






155 


160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 






175 


Ara 


Lvs 


Atq 


Leu 


Val Ala Gin His 


IBS 






190 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 








205 


Arcr 


Ser 


Lvs 


Thr 


Ser Ala Arg Tyr 




220 




Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


235 




240 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 






270 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






285 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 






300 




Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 




320 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 




330 




335 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 


345 








350 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 










365 


Trp 


Glu 


Glu 


Gly 


Lys Met Thr Ala 








380 




He 


Leu 


Gly 


Gly 


Ser Lys Val Arg 






395 




400 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 




410 




415 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 


425 








430 
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Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 502 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 502 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 



29 260 GCG GCG 



Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


10 






15 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 


25 






30 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 








60 




Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 






75 




80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 






95 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 


105 






110 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 










125 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 








140 




Trp 


Glu 


Glu 


Gly 


Lys Met Thr Ala 




155 




160 


He 


Leu 


Gly 


Gly 


Ser Lys Val Arg 




170 




175 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 


185 








190 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 








205 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys Phe 








220 




Asp 


Phe 


Gly 


Lys 


Val Thr Lys Gin 






235 


240 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 




250 




255 


Gly 


Gly 


Ala 


Lys 


Lys Arg Pro Ala 


265 






270 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 






285 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 
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290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 503 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 4 484 GCT GCC 



<400> 503 



Thr 


Ala 


Gly 


Ala 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala Glu 








20 








25 










30 


Leu He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 




35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe Leu 




50 










55 








60 






Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


65 




70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 








85 










90 










95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 






100 








105 










110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr Leu 




115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 








135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu 


Leu 


Pro Lys 


145 






150 








155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 










165 








170 










175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 






180 










185 










190 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 




210 








215 










220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


225 








230 










235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 








245 








250 










255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 








260 










265 










270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 




Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 




290 








295 










300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


305 




310 










315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 






325 










330 










335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






340 










345 










350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 








360 










365 




Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


370 






375 










380 









WO 03/018820 



PCT/IB02/04087 



-587- 



Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ^ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 504 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant -rep protein: rep52 4 484 GCT GCC 



<400> 504 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


1 








5 










10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


lie 


Ser 


Phe Asn Ala Ala 






20 








25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 








40 










45 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val Gly Gin Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 


65 








70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




85 










90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


lieu 


Phe Gly Pro Ala 




100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 






115 








120 










125 . 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 




130 








135 










140 


Lys Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


145 






150 










155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser Lys. Val Arg 
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165 








170 




175 


Val Asp 


Gin Lys Cys 


Lys 


Ser 


Ser Ala 


Gin 


He 


Asp Pro Thr Pro Val 




180 








185 






190 


lie Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val 


He Asp Gly Asn Ser 




195 










200 






205 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 


Gin Asp 


Arg Met Phe Lys Phe 


210 










215 








220 


Glu Leu 


Thr Arg Arg 


Leu 


Asp His Asp 


Phe Gly 


Lys Val Thr Lys Gin 


225 








230 








235 


240 


Glu Val 


Lys Asp 


Phe 


Phe 


Arg' Trp Ala 


Lys Asp 


His Val Val Glu Val 








245 








250 




255 


Glu His 


Glu Ala Tyr 


Val 


Lys Lys Gly 


Gly Ala 


Lys Lys Arg Pro Ala 






260 








265 






270 


Pro Ser 


Asp Ala Asp 


He 


Ser 


Glu Pro 


Lys 


Arg 


Val Arg Glu Ser Val 




275 










280 






285 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 


290 










295 








300 


Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val Gly 


Met Asn Leu Met Leu 


305 








310 








315 


320 


Phe Pro 


Cys Arg Gin 


Cys 


Glu 


Arg Met 


Asn Gin 


Asn Ser Asn He Cys 








325 






330 




335 


Phe Thr 


His Gly Gin 


Lys 


Asp Cys Leu 


Glu Cys 


Phe Pro Val Ser Glu 






340 








345 






350 


Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys 


Ala Tyr 


Gin Lys Leu Cys Tyr 




355 










360 






365 


He His 


His 


He 


Met 


Gly 


Lys 


Val Pro 


Asp Ala 


Cys Thr Ala Cys Asp 


370 










375 








380 


Leu Val 


Asn 


Val 


Asp 


Leu 


Asp Asp Cys 


He 


Phe 


Glu Gin 


385 








390 








395 




<210> SOS 


















<211> 536 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant rep protein: rep 6 8 4 484 GCT GCC 


<400> 505 


















Thr Ala 


Gly 


Ala 


Tyr 


Glu 


He 


Val He 


Lys 


Val 


Pro Ser Asp Leu Asp 


1 






5 








10 




15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe 


Val 


Asn Trp Val Ala Glu 






20 






25 






30 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp 


Met 


Asp Leu Asn Leu lie 


35 










40 






45 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 


SO 










55 






60 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro 


Glu 


Ala Leu Phe Phe Val 


65 




70 






75 


60 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His 


Met 


His Val Leu Val Glu 






85 








90 




95 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 


Gly 


Arg 


Phe Leu Ser Gin He 




100 






105 


110 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 


Arg 


Gly 


He Glu Pro Thr Leu 




115 










120 






125 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 


130 










135 








140 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro 


Asn 


Tyr Leu Leu Pro Lys 


145 








150 








155 


160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 


Thr 


Asn 


Met Glu Gin Tyr Leu 








165 




170 




175 
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Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin Kis 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 - 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 - 470 475 480 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 506 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 4 484 GCT GCC 
<400> 506 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 " 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 



• 
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35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

B5 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 ~ 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 507 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 258 124 132 GCC GCC GCC 



<400> 507 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val Pro Ser 


Asp 


Leu Asp 


1 








5 






10 




15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn Trp 


Val 


Ala 


Glu 








20 






25 


30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met Asp Leu 


Asn 


Leu 


He 






35 










40 45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu Gin Arg 


Asp 


Phe 


Leu 




SO 










55 


60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu Ala Leu 


Phe 


Phe 


Val 


65 




70 




75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His Val 


Leu 


Val 


Glu 








85 






90 




95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe Leu 


Ser 


Gin 


He 








100 








105 


110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly Ala Glu 


Pro 


Thr 


Leu 



115 120 125 
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Pro 


Asn 


Trp 


Ala Ala 


Val Thr Lys Thr 




130 






135 


Asn 


Lvs 


Val 


Val Asp 


Glu Cys Tyr lie 


145 








150 


Thr 


Gin 


Pro 


Glu lieu 


Gin Trp Ala Trp 








165 




Sex" 


Ala 


Cvs 


Leu Asn 


Leu Thr Glu Arg 








180 


185 


Leu 


Thr 


His 


Val Ser 


Gin Thr Gin Glu 






195 




200 


Pro 


Asn 


Ser 


Asp Ala 


Pro Val lie Arg 




210 




215 


Met 


Glu 


Leu 


Val Gly 


Trp Leu Val Asp 


225 








230 


Gin 


Tro 


lie 


Gin Glu 


Asp Gin Ala Ser 






245 




Ser 


Ala 


Ser 


Arg Ser 


Gin He Lvs Ala 








260 


265 


Tie 


Met 


Ser 


Leu Thr 


Lys Thr Ala Pro 






275 




280 


Pro 


Val 


Glu 


Asp lie 


Ser Ser Asn Arg 




290 




295 


Asn 


Glv 


Tvr 


Asp Pro 


Gin Tyr Ala Ala 


305 








310 


Thr 


Lvs 


LVS 


Phe Gly 


Lys Arg Asn Thr 








325 




Thr 


Thr 


Glv 
■* 


Lys Thr 


Asn He Ala Glu 






340 


345 


Phe 


Tvx 


Glv 


Cys Val 


Asn Trp Thr Asn 






355 




360 


Cys 


Val 


Asn 


Lys Met 


Val He Trp Trp 




370 






375 


JsyQ 


Val 


Val 


Glu Ser 


Ala Lys Ala He 


385 








390 


Val 


Asp 


Gin 


Lvs Cvs 


Lys Ser Ser Ala 








405 




lie 


Val 


Thr 


Ser Asn 


Thr Asn Met Cys 








420 


425 


Thr 


Thr 


Phe 


Glu His 


Gin Gin Pro Leu 






435 




440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp His Asp 




450 






455 


Glu 


Val 


Lys 


Asp Phe 


Phe Arg Trp Ala 


465 








470 


Glu 


His 


Glu 


Phe Tyr 


Val Lys Lys Gly 








485 




Pro 


Ser 


Asp 


Ala Asp 


He Ser Glu Pro 






500 


505 


Ala 


Gin 


Pro 


Ser Thr 


Ser Asp Ala Glu 






515 




520 


Arg 


Tyr 


Gin 


Asn Lys 


Cys Ser Arg His 




530 






535 


Phe 


Pro 


Cys 


Arg Gin 


Cys Glu Arg Met 


545 








550 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys Leu 








565 




Ser 


Gin 


Pro 


Val Ser 


Val Val Lys Lys 








580 


585 


lie 


His 


His 


lie Met 


Gly Lys Val Pro 






595 




600 


Leu 


Val 


Asn 


Val Asp 


Leu Asp Asp Cys 
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Arg 


Asn Gly 


Ala 


Gly Gly Gly 




140 






Pro 


Asn Tyr 


Leu 


Leu Pro Lys 




155 




160 


Thr 


Asn Met 


Glu 


Gin Tyr Leu 


170 






175 


Lys 


Arg Leu 


Val 


Ala Gin His 






190 


Gin 


Asn Lys 


Glu 


Asn Gin Asn 




205 




Ser 


Lys Thr 


Ser 


Ala Arg Tyr 




220 






Lys 


Gly He 


Thr 


Ser Glu Lys 


235 




240 


Tvr 


He Ser 


Phe 


Asn Ala Ala 


250 






255 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 






270 


Asd 


Tyr Leu 


Val 


Gly Gin Gin 




285 




He 


Tyr Lys 


He 


Leu Glu Leu 




300 






Ser 


Val Phe 


Leu 


Gly Trp Ala 




315 




320 


He 


Trp Leu 


Phe 


Gly Pro Ala 


330 




335 


Ala 


He Ala 


His 


Thr Val Pro 








350 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 






365 




Glu 


Glu Gly 


Lys 


Met Thr Ala 




380 






Leu 


Gly Gly 


Ser 


Lys Val Arg 




395 




400 


Gin 


He Asp 


Pro 


Thr Pro Val 


410 




415 


Ala 


Val He 


Asp 


Gly Asn Ser 






430 


Gin 


Asp Arg 


Met 


Phe Lys Phe 




445 




Phe 


Gly Lys 


Val 


Thr Lys Gin 




460 






Lys 


Asp His 


Val 


Val Glu Val 


475 




480 


Gly 


Ala Lys 


Lys 


Arg Pro Ala 


490 






495 


Lys 


Arg Val 


Arg 


Glu Ser Val 






510 


Ala 


Ser He 


Asn 


Tyr Ala Asp 






525 




Val 


Gly Met 


Asn 


Leu Met Leu 




540 






Asn 


Gin Asn 


Ser 


Asn He Cys 




555 




560 


Glu 


Cys Phe 


Pro 


Val Ser Glu 


570 




575 


Ala 


Tyr Gin 


Lys 


Leu Cys Tyr 






590 


Asp 


Ala Cys 


Thr 


Ala Cys Asp 






605 




He 


Phe Glu 


Gin 
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610 615 620 

<210> 508 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 258 124 132 GCC GCC GCC 
<400> 508 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 " 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 
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<210> 509 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 258 124 132 GCC GCC GCC 



<400> 509 
















Pro Ser Asp Leu Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


1 






5 








10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn Trp Val Ala Glu 






20 








25 




30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp Leu Asn Leu He 




35 










40 






45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp Phe Leu 


50 










55 








60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala Leu Phe Phe Val 


65 






70 








75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His Val Leu Val Glu 






85 








90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe Leu Ser Gin He 






100 








105 




110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


Ala Glu Pro Thr Leu 




115 










120 






125 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly Ala Gly Gly Gly 




130 








135 








140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr Leu Leu Pro Lys 


145 






150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met Glu Gin Tyr Leu 








165 






170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu Val Ala Gin His 






180 










185 




190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys Glu Asn Gin Asn 




195 










200 






205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr Ser Ala Arg Tyr 




210 








215 








220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He Thr Ser Glu Lys 


225 








230 








235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser Phe Asn Ala Ala 








245 






250 




255 


Ser 


Ala 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala Ala 
265 


Leu 


Asp Asn Ala Gly Lys 
270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu Val Gly Gin Gin 






275 








280 






285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr 


Lys He Leu Glu Leu 




290 








295 








300 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val 


Phe Leu Gly Trp Ala 


305 




310 








315 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu Phe Gly Pro Ala 






325 






330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala His Thr Val Pro 






340 










345 




350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe Pro Phe Asn Asp 




355 








360 






365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu 


Gly Lys Met Thr Ala 


370 






375 








380 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly 


Gly Ser Lys Val Arg 


385 










390 








3 95 


4 00 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He 


Asp Pro Thr Pro Val 






405 








410 




415 



WO 03/018820 



PCT/IB02/04087 



-594- 



Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 510 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 258 124 132 GCC GCC GCC 
<400> 510 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

. 85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 ■ 



<210> 511 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 231 497 GCC GCC 



<400> 511 


















Pro Ser Asp 


Leu Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


1 






5 










10 






15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala Glu 








20 








25 






30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu Asn 


Leu He 




35 










40 








45 


Phe Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 




50 










55 










60 


Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe 


65 






70 










75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val Leu 


Val Glu 








85 










90 






95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe Leu Ser 


Gin He 






100 








105 






110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He Glu Pro 


Thr Leu 




115 










120 








125 




Pro 


Asn 


Tip 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 




130 








135 










140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu Leu 


Pro Lys 


145 






150 










155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met Glu Gin Tyr Leu 








165 








170 






175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu Val Ala 


Gin His 






180 










185 






190 


Gin Asn 


Leu 


Thr 


His 
195 


val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys Glu Asn 
205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr Ser Ala Arg Tyr 




210 








215 










220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He Thr Ser 


Glu Lys 


225 








230 










235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


lie 


Ser Phe Asn 


Ala Ala 








245 










250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 










265 






270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 






275 








280 








285 


Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys He Leu 




290 








295 








300 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 


305 




310 










315 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly 


Pro Ala 






325 










330 






335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr 


Val Pro 






340 










345 






350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




355 








360 








365 
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Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 53S 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 512 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 231 497 GCC GCC 



15 

Asn Ala 
30 



80 

Gly Trp Al£ 
95 

Gly Pro Ale 
110 



<400> 512 












Asp Lys Gly He Thr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


1 








5 








10 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn 






35 








40 


45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 


50 








55 




60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He 


65 








70 






75 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu 






85 








90 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe 




100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 






115 








120 


125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 




130 






135 




140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 
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145 








150 




Lys Val Val 


Glu 


Ser Ala 


Lys 








165 






Val Asp Gin 


Lys 


Cys 


Lys 


Ser 






180 








He Val 


Thr 


Ser 


Asn 


Thr 


Asn 




195 










Thr Thr 


Phe 


Glu His 


Gin 


Gin 


210 










215 


Glu Leu 


Thr 


Arg Arg 


Leu 


Asp 


225 








230 




Glu Val Lys 


Asp 


Phe 


Phe 


Arg 








245 






Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 






260 








Ala Ser Asp 


Ala 


Asp 


He 


Ser 




275 










Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


290 










295 


Arg Tyr 


Gin 


Asn Lys 


Cys 


Ser 


305 








310 


Glu 


Phe Pro 


Cys 


Arg 


Gin 


Cys 






325 






Phe Thr 


His 


Gly Gin Lys 


Asp 






340 








Ser Gin 


Pro 


Val 


Ser 


Val 


Val 




355 










He His 


His 


He Met Gly 


Lys 


370 










375 


Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


385 








390 




<210> 513 










<211> 536 










<212> PRT 










<213> Artificial Sequence 


<220> 












<223> Mutant rep protein: re 


<400> 513 










Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 




5 






Glu His 


Leu 


Pro 


Gly 


He 


Ser 






20 








Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


35 










Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


50 










55 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 






85 






Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 




100 








Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


115 










Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


130 








135 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 





-597- 

155 . 160 

Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 * 190 

Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
220 

His Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 ^ 285 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
300 

Arg His Val Gly Met Asn Leu Met Leu 
315 320 
Arg Met Asn Gin Asn Ser Asn He Cys 

330 335 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
360 365 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
380 

Asp Cys He Phe Glu Gin 
395 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 125 
Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 ISO 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Gin Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 23S 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 • 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 • 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 . ^ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 514 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 231 497 GCC GCC 

<400> 514 , 9 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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20 



Ser 


Asn 


Ser 


Arg Ser Gin He Lys 






35 


40 


lie 


Met 


Ser 


Leu Thr Lys Thr Ala 




50 




55 


Pro 


Val 


Glu 


Asp He Ser Ser Asn 


65 






70 


Asn 


Gly 


Tyr 


Asp Pro Gin Tyr Ala 






85 


Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 






100 


Thr 


Thr 


Gly 


Lys Thr Asn He Ala 






115 


120 


Phe 


Tyr 


Gly 


Cys Val Asn Trp Thr 




130 




135 


Cys 


Val 


Asp 


Lys Met Val He Trp 


145 






150 


Lys 


Val 


Val 


Glu Ser Ala Lys Ala 






165 


Val 


Asp 


Gin 


Lys Cys Lys Ser Ser 






180 


He 


Val 


Thr 


Ser Asn Thr Asn Met 






195 


200 


Thr 


Thr 


Phe 


Glu His Gin Gin Pro 




210 




215 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 


225 






230 


Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 






245 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys 








260 


Ala 


Ser 


Asp 


Ala Asp He Ser Glu 






275 


280 


Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 




250 




295 


Arg 


Leu 


Ala 


Arg Gly His Ser Leu 


305 






310 



<210> 515 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



25 




30 






Ala 


Ala Leu Asp 


Asn Ala 


Gly Lys 






45 






Pro 


Asp Tyr Leu 


Val Gly 


Gin 


Gin 




60 








Arg 


He Tyr Lys 


He Leu 


Glu 


Leu 




75 






80 


Ala 


Ser Val Phe 


Leu Gly 


Trp Ala 




90 




95 




Thr 


He Trp Leu 


Phe Gly 


Pro 


Ala 


105 


110 






Glu 


Ala He Ala 


His Thr 


Val 


Pro 






125 






Asn 


Glu Asn Phe 


Pro Phe 


Asn Asp 




140 








Trp 


Glu Glu Gly 


Lys Met 


Thr 


Ala 


155 






160 


He 


Leu Gly Gly 


Ser Lys 


Val 


Arg 




170 




175 




Ala 


Gin He Asp 


Pro Thr 


Pro 


Val 


185 




190 






Cys 


Ala Val He 


Asp Gly 


Asn 


Ser 




205 






Leu 


Gin Asp Arg 


Met Phe 


Lys 


Phe 




220 








Asp 


Phe Gly Lys 


Val Thr 


Lys 


Gin 


235 






240 


Ala 


Lys Asp His 


Val Val 


Glu 


Val 




250 




255 




Gly 


Gly Ala Lys 


Lys Arg 


Pro 


Ala 


265 




270 






Pro 


Lys Arg Val 


Arg Glu 


Ser 


Val 




285 






Glu 


Ala Ser He 


Asn Tyr 


Ala Asp 




300 









<220> 

<223> Mutant rep protein: rep78 221 258 GCA GCC 



<400> 515 



Thr Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val He 


Lys Val Pro 


Ser Asp 


Leu Asp 


1 




5 








10 




15 


Glu 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe Val Asn 


Trp Val 


Ala 






20 






25 




30 




He 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp Met Asp 


Leu Asn 


Leu 


35 










40 




45 






Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


Lys Leu Gin 


Arg Asp 


Phe 


Leu 


50 










55 




60 








Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro Glu Ala 


Leu Phe 


Phe 


Val 


65 




70 






75 






80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His Met His 


Val Leu 


Val 


Glu 






85 








90 




95 




Thr Thr 


Gly 


val 


Lys 


Ser 


Met 


Val Leu 


Gly Arg Phe 


Leu Ser 


Gin 


He 




100 








105 




110 
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Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lye Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " ' 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

435 ~ 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 ~ 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
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595 600 605 

Leu Val Asn Val Asp Leu Ab P Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 516 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223* Mutant rep protein: rep52 221 258 GCA GCC 

Me^Gl^Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 1° 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 9° , 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1° 5 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 I 25 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 ~~ 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 * 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 Z5b 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
370 375 380 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 517 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 221 258 GCA GCC 

Thr^^Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 1° 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 €0 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 12° 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 
-~ 185 190 



180 -.w-' 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 2 05 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 2 15 220 „ , 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



325 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



330 335 
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JOS 








390 




val 


Asp 


Gin 


Lys Cys 
405 
Ser Asn 
420 


Lys 


Ser 


lie 


Val 


Thr 


Thr 


Asn 


Thr 


Thr 


Phe 
435 


Glu His 


Gin 


Gin 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 




450 








455 


Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


465 






470 




Glu 


His 


Glu 


Phe Tyr 
485 


Val 


Lys 


Pro 


Ser 


Asp 


Ala Asp 
500 


He 


Ser 


Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 






515 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


530 








535 


<210> 518 








<211> 312 








<212> PRT 









395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 ~ 415 

Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 ~ 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<220> 

<223> Mutant rep protein: rep40 221 258 GCA GCC 

Met°Glu X Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 8° 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 150 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lye Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
' «- 250 255 



245 
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Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 519 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 234 264 326 GCG GCG GCC 

Thr°Ala X Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 *° ^ 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO ^ 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 I 20 125 , 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

165 19° 



180 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Ala Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

305 310 315 - 

Thr Lys Lys Phe Gly Ala Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
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340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ,495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 ~ 615 620 

<210> 520 

<211> 397 . 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 234 264 326 GCG GCG GCC 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Als 

25 30 
Ala Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Glr 
60 

Asn Arg He Tyr Lys He Leu Glu Lev 
75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ale 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ale 

105 110 
Ala Glu Ala He Ala His Thr Val Pre 
1^5 " J " 120 125 



<400> 520 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Thr 


Lys 


Lys 


Phe 


Gly 


Ala 


Arg 




100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 
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Phe Tvr Glv Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

y 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 135 19° 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 *' 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 * 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 521 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 234 264 326 GCG GCG GCC 
<400> 521 

dko Tvr rrui Tie val He _ 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Gli 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu H« 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Lei 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Va] 
75 80 
Tyr Phe His Met His Val Leu Val Gl\ 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin lie 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Le\ 
120 125 



Thr 


Ala 


Gly 


Phe Tyr 


Glu 


He 


1 




5 






Glu 


His 


Leu 


Pro Gly 


He 


Ser 








20 






Lys 


Glu 


Trp 


Glu Leu 


Pro 


Pro 




35 








Glu 


Gin 


Ala 


Pro Leu 


Thr 


Val 




50 








55 


Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys Gly 


Glu 


Ser 








85 






Thr 


Thr 


Gly 


Val Lys 


Ser 


Met 








100 






Arg 


Glu 


Lys 


Leu He 


Gin 


Arg 




115 








Pro 


Asn 


Trp 


Phe Ala 


Val 


Thr 
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130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 150 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 I 75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Ala Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 2 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Ala Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro. Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

a f e A £ D 



450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu vax 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 522 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 234 264 326 GCG GCG GCC 



<400> 522 
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Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Ala Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Ala Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

US 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 523 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 153 398 AGC GCG 
<400> 523 m 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
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85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 ^ 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
130 135 140 

Val Val Asp Glu Cys Tyr Ser Pro Asn Tyr 
145 150 155 _ 

— Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr - — 

165 ~ 170 I 75 



Asn Lys Val Val Asp Glu Cys Tyr Ser Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 1 &U 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 190 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

3.95 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala 

245 250 255 



Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 33b 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe TVr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 
Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Ala Val Arg 
385 390 395 400 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
410 415 



He Val Thr Ser As*n Thr Asn Met Cys All Val He Asp Gly Asn Ser 



420 - 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 . 475 4»° 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 



425 430 



435 w 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

— - ~ ertc SI O 



490 " 495 



Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 



50S 510 



565 



570 575 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 ~ 615 620 

<210> 524 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 153 398 AGC GCG 

Met°Glu 2 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 7 5 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn- Thr He Trp Leu Phe Gly Pro Ala 

ioo 105 n° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Ala Val Arg 

165 I 70 175 

Val Asp Gin £ys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
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355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 525 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 153 398 AGC GCG 

Thr°Ala 2 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 I 5 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
1 ~ 40 45 



Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 11° 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
130 135 140 



130 J-jj 

Asn Lys Val Val Asp Glu Cys Tyr Ser Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

' i80 IBS 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 2B0 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 
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Cys 


Val 


Asp 


Lys Met Val lie 


370 




375 


Lys 


Val 


Val 


Glu Ser Ala Lys 


385 






390 


Val 


Asp 


Gin 


Lys Cys Lys Ser 






405 


lie 


Val 


Thr 


Ser Asn Thr Asn 








420 


Thr 


Thr 


Phe 


Glu His Gin Gin 






435 




Glu 


Leu 


Thr 


Arg Arg Leu Asp 




450 




455 


Glu 


Val 


Lys 


Asp Phe Phe Arg 


465 




470 


Glu 


His 


Glu 


Phe Tyr Val Lys 








485 


Pro 


Ser 


Asp 


Ala Asp He Ser 






500 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 






515 


Arg Gly His Ser 


Arg 


Leu 


Ala 


530 




535 



-612- 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
380 

Ala He Leu Gly Gly Ser Ala Val Arg 
395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 ~ 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<210> 526 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 153 398 AGC GCG 



<400> 526 










Val Asp Lys Gly He 


Thr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






10 


Phe 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He Ser 






20 








25 . 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp 


Asn 






35 








40 


45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu 


Val 




50 








55 


60 


He 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys 


65 








70 




75 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val Phe 


Leu 






85 






90 


Phe 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He Trp Leu 




100 








105 


His 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala He Ala 






115 








120 


125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu Asn Phe 


Pro 




130 






135 


140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


145 






150 




155 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly Ser 








165 






170 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He Asp 


Pro 






180 








185 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val He Asp 




195 










200 


205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 


210 










215 


220 


Val 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly Lys 



15 
Asn Ala 
30 



80 

Gly Trp Ala 
95 

Gly Pro Als 
110 



160 

Ala Val Arg 

175 
Thr Pro Val 
190 
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225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 ^ b5> 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 527 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 53 216 GCG GCC 

Thr°Ala 2 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 ^ 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 - 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

SO 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
f-c 70 °J* 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 50 " 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 . 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 " 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 I 55 1 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val Ala Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 2 ™ 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 25b 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 *~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 3B0 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
305 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 4B0 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Arg His Val 

Arg Met Asn 

Cys Leu Glu 
565 " * * 570 
Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 

615 620 



51 5 520 
Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
- - * ~ 550 555 560 



530 535 ~ 540 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser ciu 

e^c ^70 575 



610 



<210> 528 
<211> 536 
<212> PRT - 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 53 216 GCG GCC 

Th^°Ala 2 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 °° 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
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100 105 110 ™. T 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

Pro Asn tS Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

135 14° 



Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 



Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 1^5 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 • 

Pro Asn Ser Asp Ala Pro Val Ala Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 23 5 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

-a«70 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * uu 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 41b 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 43 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 4oU 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 529 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



155 1*0 
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<223> Mutant rep protein: rep78 22 382 GCT GCG 

Thr°Ala 2 Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly Ala Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

* 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
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450 








455 


Trp Ala 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


465 






470 




Lys Gly 


Glu His 


Glu Phe 


Tyr 


Val 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu Pro 






500 








505 


Ala 


Gin 


Pro Ser 


Thr Ser Asp 


Ala Glu 




515 








520 


Arg Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg His 




530 








535 




Phe 


Pro 


Cys Arg 


Gin Cys 


Glu 


Arg Met 


545 






550 




Cys Leu 


Phe 


Thr 


His Gly 


Gin Lys 


Asp 






565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys Lys 




580 








585 


lie 


His 


His lie 


Met 


Gly 


Lys 


Val Pro 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu Asp 


Asp Cys 


610 








615 





-617- 

460 

Lys Asp His Val Val Glu Val 
475 480 
Gly Ala Lys Lys Arg Pro Ala 
490 495 
Lys Arg Val Arg Glu Ser Val 
510 

Ala Ser He Asn Tyr Ala Asp 
525 

Val Gly Met Asn Leu Met Leu 
540 

Asn Gin Asn Ser Asn He Cys 
555 560 
Glu Cys Phe Pro Val Ser Glu 
570 575 
Ala Tyr Gin Lys Leu Cys Tyr 
590 

Asp Ala Cys Thr Ala Cys Asp 
605 

He Phe Glu Gin 
620 



<210> 530 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Mutant rep protein: rep52 22 382 GCT GCG 



<400> 530 












Gly 


Met 


Glu Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


1 






5 






10 


He 


Gin 


Trp He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 




20 








25 




Ser 


Asn Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu 




35 








40 


Tyr 


He 


Met Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 




50 






55 


Asn Arg He 




Pro 


Val Glu 


Asp 


He 


Ser 


Ser 


Tyr 


65 






70 






75 


Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val 






85 






90 




Thr 


Lys Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp 




100 








105 




Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He 




115 










120 




Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 


Asn 




130 








135 




Glu 


Cys 


Val Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu 


145 






150 






155 


Lys 


Val' Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu 


Gly 






165 






170 


He 


Val 


Asp Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin 




180 








185 


Val 


He 


Val Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala 




195 










200 




Thr 


Thr Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin 


Asp 




210 








215 




Gly 


Glu 


Leu Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe 


225 






230 






235 



15 

Ser Phe Asn Ala Ala 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 
80 

Phe Leu Gly Trp Ala 
95 

Leu Phe Gly Pro Ala 
110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Ala Thr Ala 
160 

Gly Ser Lys Val Arg 
175 

Asp Pro Thr Pro Val 
190 

He Asp Gly Asn Ser 
205 

Arg Met Phe Lys Phe 
220 

Lys Val Thr Lys Gin 
240 
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Glu 


Val 


Lys Asp 


Glu 


His 


Glu Phe 






260 


Pro 


Ser 


Asp Ala 






275 


Ala 


Gin 


Pro Ser 




290 




Arg 


Tyr 


Gin Asn 


305 






Phe 


Pro 


Cys Arg 


Phe 


Thr 


His Gly 






340 


Ser 


Gin 


Pro Val 






355 


lie 


His 


His He 




370 




Leu 


Val 


Asn Val 


385 







245 250 255 

Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

295 300 
Lvs Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
310 315 320 

Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
325 ~ 330 335 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 
Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

360 365 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

375 380 
Asp Leu Asp Asp Cys He Phe Glu Gin 
390 395 

<210> 531 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 22 382 GCT GCG 

Thr°Ala 3 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly Ala Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 t_ r 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 11° m 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 I 40 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 lbU 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 135 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

->qn 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
*aric 310 JAo 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 J !>u 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cys Val As? Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 

Lys vIS Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Va! Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 _ 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

a en 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4£c ~ ' 470 475 ™ w 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 , 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 532 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 22 382 GCT GCG 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Glr 
60 

Asn Arg He Tyr Lys He Leu Glu Lev 

Ala Ala Ser Val Phe Leu Gly Trp Ale 

90 95 

Asn Thr He Trp Leu Phe Gly Pro Alu 
105 HO 



<400> 532 










Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 




20 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 




35 








He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


50 










55 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


65 






70 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 
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Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 ^ 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 I 40 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 I 70 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 If 0 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 ^ 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 2 15 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

225 230 235 

— — — Phe Phe Arg Trp Ala Lys Asp His Val Val Glu 
245 " 250 2 55 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 



260 v - s 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 533 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 231 411 GCC GCA 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 ~ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 
185 190 



<400> 533 






Glu 


He 


Thr Ala 


Gly 


Phe 


Tyr 


1 




5 






Glu His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


35 








Val 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


50 










55 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 






70 




Gin Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Thr Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


115 










Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


130 








135 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 




180 






Thr 


Leu Thr 


His 


Val 


Ser 


Gin 
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195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
210 215 220 



Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
ooc 230 235 4%v 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 /u 

He Met Ser Leu Thr Lys Thx Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



290 295 300 



Asn Hy Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 ^30 
Thr Thr Gly Lys Thr Asn He Ala . Glu Ala He Ala His Thr Val Pro 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

"*70 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
^pc 390 395 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

405 410 * ±=> 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 „, 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



435 440 * 4 f 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 



465 470 ~ 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
cac 550 555 30 

Pae Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 5/s > 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 " 615 620 

<210> 534 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 231 411 GCC GCA 
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Met°Slu 3 Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
50 55 60 
L Glu Asp lie-. 7 - - 

_ ^..^ p ro Gin Tyr Ala Ala Ser Val Phe Leu Gly Tr 

85 90 95 



Pro Val Glu Ab P lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
gc & 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 « 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 H° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

H5 120 I 25 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 lb ° 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 1 ?0 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

180 I 85 !f° 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 32° 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
-.1 345 350 



340 --»- ' 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 535 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep6B 231 411 GCC GCA 



<400> 535 
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Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

l 5 10 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 
Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

en 55 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 y=> 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 110 . 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

Pro Asn Trp" Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 
Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

"1 A ^ 150 a55 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 ■ L/D 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 165 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
995 230 235 *** u 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

975 280 28b 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 , 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
105 310 315 7 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 33 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 3 ?° * 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 *i 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 I 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 44 ^ 

Glu Leu Thr Arg Arg Leu Asp Hi? Asp Phe Gly Lys Val Thr Lys Gin 

450 " 4S5 46° 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lye Gly Gly Ala Lys Lys Arg Pro Ala 
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485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 , 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 536 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 231 411 GCC GCA 

Met°Glu 3 Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

i 5-10 iS 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

*5 ft 25 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
SO 55 60 

Val 

£L Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 9° ' = 



Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 iXU _ _ 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val T?ro 
- 120 125 



115 A. AW 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

* 165 170 1/3 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

180 185 xjU 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
„- 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 2/0 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 537 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 

<223> Mutant rep protein: rep78 59 305 GCG GCC 

Thr°Ala 3 Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

i*5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Ala Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 SO 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Ala Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
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435 




Glu 


Leu 


Thr Arg Arg 




450 






Glu 


Val 


Lys Asp 


Phe 


465 








Glu 


His 


Glu Phe 


Tyr 








485 


Pro 


Ser 


Asp Ala 


Asp 






500 




Ala 


Gin 


Pro Ser 


Thr 






515 




Arg 


Tyr 


Gin Asn 


Lys 




530 






Phe 


Pro 


Cys Arg 


Gin 


545 








Phe 


Thr 


His Gly Gin 








565 


Ser 


Gin 


Pro Val 


Ser 






580 




He 


His 


His He 


Met 






595 




Leu 


val 


Asn Val Asp 




610 







-626- 

440 445 
Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 "* 555 560 

Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 " 605 

Leu Asp Asp Cys He Phe Glu Gin 
615 620 



<210> 538 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 59 305 GCG GCC 



<400> 538 
















Gly 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 










10 


He 


Gin 


Trp 


He 


Gin 


Glu 


ASp 


Gin 


Ala 


Ser 


Tyr 






20 










25 






Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Ala 


Ala 


Leu 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 




50 










55 






He 


Tyr 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 








70 










75 


Ala 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 






85 










90 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 






100 










105 




He 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 






115 








120 




Glu 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Asn 




130 










135 








Glu 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


145 






150 










155 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 








165 










170 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 






180 










185 






He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 



15 

Ser Phe Asn Ala Ala 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 
80 

Phe Leu Gly Trp Ala 
95 

Leu Phe Gly Pro Ala 
110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Met Thr Ala 
160 

Gly Ser Lys Val Arg 
175 

Asp Pro Thr Pro Val 
190 

He Asp Gly Asn Ser 
205 

Arg Met Phe Lys Phe 
220 
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Glu 


Leu 


Thr Arg 


225 






Glu 


Val 


Lys Asp 


Glu 


His 


Glu Phe 






260 


Pro 


Ser 


Asp Ala 






275 


Ala 


Gin 


Pro Ser 




290 




Arg 


Tyx 


Gin Asn 


305 






Phe 


Pro 


Cys Arg 


Phe 


Thr 


His Gly 






340 


Ser 


Gin 


Pro Val 






355 


lie 


His 


His He 




370 




Leu 


Val 


Asn Val 


385 







230 235 240 

Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
245 ~ 250 255 

Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

295 300 
Lye Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
310 315 320 

Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
325 330 335 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 
Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

360 365 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

375 380 
Asp Leu Asp Asp Cys He Phe Glu Gin 
390 395 

<210> 539 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 59 305 GCG GCC 

£hr°jaa 3 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Ala Gin Arg Asp Phe Leu 

50 55 ^ 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 



35 -> w 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 1° 5 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 26S 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Ala Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

-anc 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr* Asn He Ala Glu Ala He Ala His Thr Val Pro 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 3 95 _ , 

val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 •« 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 « 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ^ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
*6S 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 540 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 59 305 GCG GCC 

Met°Glu 4 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

'20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Ala Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 90 95 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys vll Asp Lys Met Val lie Trp Trp Glu Glu lly Lys Met Thr Ala 

T A C 150 

lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 
val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 xyu 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
195 200 . 205 

Glu His Gin 
2io 215 220 

___ Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys _ 
225 230 235 ?*? 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
9<5 c 230 235 , 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " D 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
260 265 i 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 28 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 541 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 53 231 GCG GCC 



15 

Asn Trp Val Ala G1\j 
30 

Asp Leu Asn Leu lie 
45 

Gin Arg Asp Phe Let 
60 

Ala Leu Phe Phe Va] 

ss 

_ r.i-_ t™ ,-?w m Q^-r Tvr Phe His Met ±ixs vai ucu 

95 

Phe Leu Ser Gin lie 
110 

lie Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 

145 

. T /"O *-i iVn ala Tm Thr Asn Met lilU UJ.il 

175 



>> 541 
Ala Gly 


£he 


Tyr 
5 


Glu 


He Val He 


Lys 
10 


Val 


His 


Leu 


Pro 


Gly 


lie 


Ser Asp Ser 


Phe 


Val 




20 




25 




Met 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp Ser 


Asp 




35 








40 




Leu 


Gin 


Ala 


Pro 


Ala 


Thr 


Val Ala Glu 


Lys 


50 










55 




Glu 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys Ala 


Pro 








70 




His 


75 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr Phe 


Met 






85 






90 




Thr 


Gly 


Val 


Lys 


Ser 


Met Val Leu 


Gly 


Arg 




100 






105 




Gly 


Glu 


Lys 


Leu 


lie 


Gin 


Arg He Tyr 


Arg 




115 








120 




Asn 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys Thr 


Arg 


130 








135 




Asn 
155 


Lys 


Val 


Val 


Asp 


Glu 
150 


Cys Tyr He 


Pro 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala Trp 


Thr 


Asn 






165 






170 


Arg 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg 


Lys 
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180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

ig5 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 _ J T° 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 3 , 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 37 5 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 41b 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 



450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu val 
465 * 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 542 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep52 53 231 GCG GCC 

Met°Glu 4 Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 
Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 " 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 



130 135 
Val 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 If 0 m 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 543 

<211> 536 

<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep protein: rep68 53 231 GCG GCC 

Thr°Ala 4 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 1° 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
* 35 40 45 

Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 aU 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

B5 90 9 5 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 



Arg Glu Lys Leu He Gin Arg He T^r Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ±bU 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 I 90 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 - 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 • J ^ u 

Thr Lye Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 33b 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thx Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 544 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 53 231 GCG GCC 

Met°Glu 4 Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 1° 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
50 55 60 

Val Glu Asp He Ser Ser Asn Arg He Tyr Ly 
65 70 75 80 



Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 ~ 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



90 95 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1° 5 , 

Thr Tor Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 I 25 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Uys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " ~ 150 155 J- bU 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 I 75 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 
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<210> 545 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 258 498 GCC GCT 

£nx°Xla 4 Gly Phe Tyr Olu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ^5 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr IL Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
100 10S 
Leu He Gin Arg He 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

Asn III Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

1 AC 150 Ajj 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

Pro Asn Ser Asp Ala Pro Val ill Arg Ser Lys Thr Ser Ala Arg Tyr 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
..p - 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 ? 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 ^ /u 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 28b 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

** 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 ? ~ 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

*a a o 345 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
405 410 * 



Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 
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He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

465 470 ^75 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
c 4 c " 550 555 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 5 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 546 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep proteinrep 52 258 498 GCC GCT 
<400> 546 

iu Val Gly Trp Leu val Asp i,ys ^j-y xxe 
3 5 10 15 

. m ti« m« m« ac-n nln Ala Ser Tvr He Ser Phe 

30 



35 



20 

, rzln Tl ^ T,vb Ala Ala Leu ASP 

45 



50 55 60 

i ~i « Tl- r>~~ Co<^ Hen a-r-rr Tl f* Tvf LVS lie ucu vj-lu. 

65 70 ™ 80 

i Tyr Ala Ala Ser vax Fne ijeu v*xy 

85 ' Qn 95 



Leu Val 


Asp 


Lys Gly 






10 


Gin Ala 


Ser 


Tyr He 




25 




He Lys 


Ala 


Ala Leu 


40 






Thr Ala 


Pro 


Asp Tyr 


55 






Ser Asn 


Arg 


He Tyr 




75 


Tyr Ala 


Ala 


Ser Val 




90 


Arg Asn 


Thr 


He Trp 




105 




He Ala 


Glu 


Ala He 


120 






Trp Thr 


Asn 


Glu Asn 


135 






He Trp 


Trp 


Glu Glu 




155 


Lys Ala 


He 


Leu Gly 




170 


Ser Ser 


Ala 


Gin He 




185 




Asn Met 


Cys 


Ala Val 



100 105 110 

Thr Asn He Ala Glu Ala He Ala 
115 120 125 

Cys Val Asn Trp Thr Asn Glu Asn 
130 135 140 

Asp Lys Met Val He Trp Trp Glu Glu Gly uys wee 
145 150 160 

Lys Ala He Leu Gly uxy ser uya 
165 170 175 

Lys Ser Ser Ala Gin He Asp Pro 
180 * 185 190 
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195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His .Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 33b 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 547 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 258 498 GCC GCT 
<400> 547 

u^hft ivr a\u Tie Val He 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 45 
Ala Glu Lys Leu Gin Arg Asp Phe Leu 
60 

Lvs Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 ~ HO 

He Tyr Arg Gly He Glu Pro Thr Leu 
120 ~ 125 

Lys Thr Arg Asn Gly Ala Gly Gly Gly 
140 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 190 
Gin Glu Gin Asn Lys Glu Asn Gin Asn 
195 ^ 200 205 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 








180 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 
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Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
52S 230 235 •2*° 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 270 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 



Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
, n - 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 ? 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 34S r 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 3? S 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

-185 390 395 , 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 



435 440 **±=> 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 

Thr Arg Arg Leu Asp 

Glu Val Lys Asp Phe Phe Ar| Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 * ou 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ala Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 , , 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 548 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 258 498 GCC GCT 

Met°Glu 4 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 
Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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gs 70 75 60 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
100 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

110 135 1^0 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 
Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 



He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
210 215 220 , „, 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
■50s; 230 235 " 

Glu val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



185 190 



Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 2 85 



225 230 235 

- , Pll e Phe Arg Trp Ala Lys Asp __. 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
260 265 270 

Ala Asp He Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 549 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant 'rep protein: rep78 88 231 GCC GCC 
<400> 549 

i__ nU rrw,,-*- r!l T 1 e» V» 1 T I f 1 LVS VaX i?TO aei i^&y 

1 — ■- • - pro Gly He Ser Asp Ser Pne vaj. Asn xxp 

20 25 30 

i Leu Pro Pro Asp Ser Asp Met Asp 
35 40 45 

a Pro Leu Thr Val Ala Glu Lys Leu 
50 55 60 

_ » tr» 1 o T.\ra &1n Pm fllu Aid jjc:u. riic £ 

80 

65 

t»- Gly Glu Ser Ala Phe His Met ms vai u<=u. 

85 90 95 

, Meh Val T.ftu Glv Ara Phe Leu 

110 



115 



Glu 


He 


Val 


He 


Lys 
10 


Val 


He 


Ser 


Asp 


Ser 


Phe 


Val 






25 






Pro 


Pro 


Asp 
40 


Ser 


Asp 


Met 


Thr 


Val 
55 


Ala 


Glu 


Lys 


Leu 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


70 








75 


Glu 


Ser 


Ala 


Phe 


His 
90 


Met 


Ser 


Met 


Val 


Leu 
105 


Gly 


Arg 


Gin 


Arg 


He Tyr 


Arg 


Gly 






120 








Val 


Thr 
135 


Lys 


Thr 


Arg 


Asn 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


150 








155 



100 

Ho fsln Ara Tie Tvt: Arci GlV lie 

125 



130 " 135 140 

__ - -i * /«o rv.,- nrv,r^- Tl* r>w* &<am Tvr ^^.^ ^ 

145 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 19° 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ma Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr. Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



305 390 " 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

425 430 



420 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 *~ 455 4o0 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 "* 550 555 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 



565 



570 575 



Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 



580 w v 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 550 
<211> 397 
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<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 88 231 GCC GCC 

Met°Glu 5 Leu Val Gly Trp Ala Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 1° 13 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 7 5 8 5f 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 i° 5 1 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 I 70 175 , 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 I 90 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 • 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 2 4U 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 / 390 395 

<210> 551 
<2H> 536 
<212> PRT 
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<213> Artificial Sequence 

<223> Mutant rep protein: rep68 68 231 GCC GCC 

£hr°Ala 5 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Ala Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

Tyr Arg Gly He Glu 

115 120 125 



Arg Glu Lys Leu He Gin Arg He T^r Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 



Asn III Val Val Asp Glu Cys Tyr He Pro Asn T^r Leu Leu Pro Lys 

** -i ca 1^5 J-bU 



135 "0 



Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



ISO 155 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 



170 175 



180 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asa Gin Asn 



185 ~ 190 



200 205 



195 ^uu 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 33 f 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
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435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 4B0 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
-530 535 

<210> 552 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 88 231 GCC GCC 

Met°Glu 5 Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 - 120 125 

Phe Tvr Gly Cys Val Asn Trp thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " * 150 155 I 60 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

, 195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 
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Arg Leu Ala Arg Gly His Ser lieu 
305 " 31° 

<210> 553 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 101 363 GCA GCC 

5nr°Ala 5 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

B5 30 yi> 

Thr Thr Gly Val Ala Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 ICS 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

Pro Asn Trp* Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 I 40 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
... 150 155 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

1B0 19U 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 * ' u 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 3*5 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
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385 






3 90 


ber 


Val Asp 


Gin Lys Cys 


Lys 






405 






He 


Val 


Thr Ser Asn 


Thr 


Asn 






420 






Thr 


Thr 


Phe Glu His 


Gin 


Gin 






435 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


465 






470 




Glu His 


Glu Phe Tyr 


Val 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 






500 






Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 






515 






Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


530 






535 


Phe 


Pro 


Cys Arg Gin Cys 


Glu 


545 






550 




Phe 


Thr 


His Gly Gin Lys 


Asp 






565 






Ser 


Gin 


Pro Val Ser 


Val 


Val 






580 






He 


His 


His He Met Gly 


Lys 






595 






Leu 


Val 


Asn Val Asp Leu 


Asp 




610 






615 
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395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 
460 

Trp Ala Lys Asp His Val Val Glu Val 
475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 
Arg His Val Gly Met Asn Leu Met Leu 
540 

Arg Met Asn Gin Asn Ser Asn He Cys 
555 560 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
600 60S 
Asp Cys He Phe Glu Gin 
620 



<210> 554 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 101 363 GCA GCC 



<400> 554 










Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 







10 1 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Ala Phe Pro Phe Asn Asp 
140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
155 I 60 
Ala He Leu Gly Gly Ser Lys Val Arg 
170 175 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 - 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arc? Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 555 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 101 363 GCA GCC 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 ~ 45 

Ala Glu Lys Leu Gin Arg Asp Phe Lei: 
60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Git 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

10S HO 
He Tyr Arg Gly He Glu Pro Thr Lei 
120 125 
Lys Thr Arg Asn Gly Ala Gly Gly Gil 
14 0 

Tyr He Pro Asn Tyr Leu Leu Pro Lys 
155 16C 
Ala Trp Thr Asn Met Glu Gin Tyr Lei 
170 175 



<400> 555 










Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 








5 






Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Thr 


Thr 


Gly 


Val 


Ala 


Ser 


Met 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 
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180 




Leu 


Thr 


His Val Ser 


Qin inr u-Ln 






195 


200 


Pro 


Asn 


Ser Asp Ala 


jrro vaj. lie 




210 


215 


Met 


Glu 


Leu Val Gly 


Trp Leu Val 


225 






230 


Gin 


Trp 


He Gin Glu 


Asp Gin Ala 




245 




Ser 


Asn 


Ser Arg Ser 


Gin lie Lys 






260 


- 


lie 


Met 


Ser Leu Thr 


Lys Thr Ala 






275 


280 


Pro 


Val 


Glu Asp He 


Ser Ser Asn 




290 




295 


Asn 


Gly 


Tyr Asp Pro 


Gin Tyr Ala 


305 






310 


Thr 


Lys 


Lys Phe Gly 


Lys Arg Asn 




325 




Thr 


Thr 


Gly Lys Thr 


Asn He Ala 






340 




Phe 


Tyr 


Gly Cys Val 


Asn Trp Thr 




355 


360 


Cys 


Val 


Asp Lys Met 


Val He Trp 


370 




375 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala 


385 






390 


Val 


Asp 


Gin Lys Cys 


Lys Ser Ser 




405 




He 


Val 


Thr Ser Asn 


Thr Asn Met 






420 




Thr 


Thr 


Phe Glu His 


Gin Gin Pro 






435 


440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


465 




470 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys 






485 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 






500 




Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 






515 


520 


Arg 


Leu 


Ala Arg Gly 


His Ser Leu 


530 




535 



<210> 556 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
<400> 556 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 
35 40 
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185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Ara 


Tvr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










4 1 u 






Pro Asp 


Tyr 


Leu 


Val 
285 




Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu 






Ala 






315 












Thr 


He 


Trp 


Leu 


Phe 




Pro 


Ala 




330 












Glu Ala 


He 


Ala 


His 




Val 


Pro 


345 
















Asn 


Glu 


Ala 


Phe 


Pro 


Phe 


Asn 


nop 










365 








Trp 


Glu 


Glu Gly Lys 


wet 


Tin y 

X lit 


Ala 






380 










He 


Leu 


Gly Gly 


Ser 


Lys 


val 


Arg 






395 










400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 














Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 














Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








101 


363 


GCA 


GCC 










Asp 


Lys 


Gly He Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 



45 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

Pro Val Glu Asp lie Ser llr Asn Arg lie Tyr Lys He Leu Glu Leu 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 90 



Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 X05 XAU 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 



... 135 140 

Cys Vai Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
165 170 i 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 
lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Pte Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

*5i n 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

III Val Lys Asp Phe III Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 ■ 6=>3 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 ^_ /u 



Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 2aiJ _ 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 557 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 354 132 GCC GCC 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu lie 

Ala Glu Lys Leu Gin Arg Asp Phe Let 
60 

Lys Ala Pro Glu Ala Leu Phe Phe VaJ 
75 B0 
Tyr Phe His Met His Val Leu Val Gl\ 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin lie 

lie Tyr Arg Gly lie Glu Pro Thr Lei 
120 125 _ _ _ 



<400> 557 






He 


Thr Ala 


Gly Phe 


Tyr 

5 . 


Glu 


Glu 


His 


Leu Pro 


Gly 


He 


Ser 






20 








Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 




35 






Val 


Glu 


Gin 


Ala Pro 


Leu 


Thr 




50 








55 


Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 








85 






Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 






100 








Arg 


Glu 


Lys Leu 


He 


Gin 


Arg 


Pro 


Asn 


115 

Trp Ala 


Ala 


Val 


Thr 



WO 03/018820 





130 






135 






Asn 


Lys 


Val 


Val Asp Glu 


Cys 


Tyr 


He 


145 






150 








Thr 


Gin 


Pro 


Glu Leu Gin 


Trp 


Ala 


Trp 








165 








Ser 


Ala 


Cys 


Leu Asn Leu 


Thr 


Glu 


Arg 






180 






185 


Leu 


Thr 


His 


Val Ser Gin 


Thr 


Gin 


Glu 






195 






200 




Pro 


Asn 


Ser 


Asp Ala Pro 


Val 


He 


Arg 




210 




215 






Met 


Glu 


Leu 


Val Gly Trp 


Leu 


Val 


Asp 


225 






230 








Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 






245 








Ser 


Asn 


Ser 


Arg Ser Gin 


He 


Lys 


Ala 








260 






265 


lie 


Met 


Ser 


Leu Thr Lys 


Thr 


Ala 


Pro 






275 






280 




Pro 


Val 


Glu 


Asp He Ser 


Ser 


Asn 


Arg 




290 




295 






Asn 


Gly 


Tyr 


Asp Pro Gin 


Tyr 


Ala 


Ala 


305 




310 








Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 


Thr 




325 








Thr 


Thr 


Gly 


Lys Thr Asn 


He 


Ala 


Glu 






340 






345 


Phe 


Ala 


Gly 


Cys Val Asn 


Trp 


Thr 


Asn 






355 




360 




Cys 


Val 


Asp 


Lys Met Val 


He 


Trp 


Trp 


370 






375 






Lys 


Val 


Val 


Glu Ser Ala 


Lys 


Ala 


He 


385 






390 








Val 


Asp 


Gin 


Lys Cys Lys 


Ser 


Ser 


Ala 






405 








lie 


Val 


Thr 


Ser Asn Thr 


Asn 


Met 


Cys 








420 






425 


Thr 


Thr 


Phe 


Glu His Gin 


Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr 


Arg Arg Leu 


Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys 


Asp Phe Phe 


Arg 


Trp 


Ala 


465 






470 








Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly 








485 








Pro 


Ser 


Asp 


Ala Asp He 


Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro 


Ser Thr Ser 


Asp 


Ala 


Glu 






515 






520 




Arg 


Tyr 


Gin 


Asn Lys Cys 


Ser 


Arg 


His 




530 






535 






Phe 


Pro 


Cys 


Arg Gin Cys 


Glu 


Arg 


Met 


545 






550 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 








565 








Ser 


Gin 


Pro 


Val Ser Val 


Val 


Lys 


Lys 








580 






585 


He 


His 


His 


He Met Gly 


Lys 


Val 


Pro 






595 






600 




Leu 


Val 


Asn 


Val Asp Leu 


Asp 


Asp 


Cys 




610 




615 







PCT/IB02/04087 



-648- 



140 



Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




300 










Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










43 0 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




605 








He 


Phe 


Glu 


Gin 









620 
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<210> 559 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 354 132 GCC GCC 

Met°Glu 5 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

i 5 1° 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

65 7 0 75 ? 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 9° 95 , 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 i° 5 1 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 I 25 

Phe Ala Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 lb0 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 I 70 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 23T0 235 24 ° 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 

Tyr Gin Asn Lys Cys 

Phi Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 



290 *.j~t - — 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
=> - 31Q 315 32U 



325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 559 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 354 132 GCC GCC 

Thr°Ala 5 Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 1° 5 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 12 0 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 " 1 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Ala Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 4 °0 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415- 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
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420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 560 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 354 132 GCC GCC 

Met°Glu 6 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

i 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
• 40 45 



He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

.* 85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

£00 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Ala Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 I 85 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 561 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 10 132 GCG GCC 

Thr°Ali € Gly Phe Tyr Glu lie Val lie Ala Val Pro Ser Asp Leu Asp 

n 1 5 10 I 5 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 
.35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 7 5 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540* 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 562 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep protein: rep68 10 132 GCG GCC 
<400> 562 

_v Phe Tvr Glu He Val He Ala Val Pro Ser Asp 

15 
Val Als 
30 



80 

Leu Val GU 
95 

Ser Gin Il€ 
110 



Thr 


Ala 


Gly Phe 


Tyr Glu 


He 


Val 


He 


Ala 


Val 


Pro Ser 


1 




5 








10 






Glu 


His 


Leu Pro 


Gly He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 






20 






25 






Asp Leu 


Lys 


Glu 


Trp Glu 


Leu Pro 


Pro 


Asp 


Ser 


Asp 


Met 




35 






40 








45 


Glu 


Gin 


Ala Pro 


Leu Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 




50 






55 










60 


Thr 


Glu 


Trp Arg 


Arg Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu 


65 




70 










75 


His Val 


Gin 


Phe 


Glu Lys 


Gly Glu 


Ser 


Tyr 


Phe 


His 


Met 






85 








90 






Thr 


Thr 


Gly Val 


Lys Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe Leu 






100 






105 






He Glu 


Arg 


Glu 


Lys Leu 


He Gin 


Arg 


He 


Tyr 


Arg 


Gly 




115 






120 








125 


Pro 


Asn 


Trp Ala 


Ala Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 




130 




135 










140 


Asn 


Lys 


Val Val 


Asp Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu 


145 




150 










155 





160 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 
170 175 



165 



Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 



180 1B5 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr- 

210 ~ 2X5 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

225 230 235 ^ ?7° 
Glu Qln Ala Ser Tyr lie Ser Phe Asn Ala 

245 250 255 



Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 2^5 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
- = - _ 265 270 



260 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 _ 32Q 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvrs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 • 475 *au 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 563 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 GCT 



60 
120 
180 
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cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aa'caccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 564 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 10 GCG 



<400> 564 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 



tgtgattgcg 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttqlaagalc ggatgttcla Itttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcacclagc algalgtcaa agacEttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgalt tllacftcaa alagggtgga gccaagaaaa gacccgcccc «gtgacgca 
aatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
Saoctclga tlaactacgl agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
!a?ctgatlc tgcttccclg clgaclatgc gagagaatga atcagaattc aaatatctgc 
«caclcacg glcagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtcl aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccaaaclctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 18S0 
caataaltga ?ttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 565 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 20 GCC 



<210> 566 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1320 
1380 
1440 
1500 
1560 
1620 
1680 



1920 
1932 



540 
600 
660 
720 
780 



ac ggt tttac g a gat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcltt?l?g acagcSttgt gaactgggtg gccgagaagg aatgggagtt fccgccagat 120 

tltgacatgl atctgaatct gattgagcag gcacccctga ccgtggccga Saagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

cla?ttgaga aggglgagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aattccltlg ttttg|gacl tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcgggl tcgapSgal tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

Qccglailcg gglalaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
Icclfgcltl Igctccaltg ggcgEggact aatatggaac agtatttaag cgcctgtttg 
aatctcacS agcgtaalcl Stggtggcg cagcatctga cgcacgtgtc f cagacgcag 
aagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
?clgclaggt acatggagct igtcgggtgg ctcgtggaca aggggattac ctcggagaag 
caatcaatcc aqgaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 

tcccflatca alfctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccaactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac talalpgta Igatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaallagt tdggcltgag glacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

tccaacatlg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttlclttcaa cgactgtgtc gacaagatgg tgatctggtg 9gaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccagl aatglaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

laSccaaca tgtlcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcacclagc Ugaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgalt tctac^tcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

Ia?ata!gtg agccclaacg ggtgcgcgag tcagttgcgc agccatcgac £«gacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

latltgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcacEcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtcl aaaaggcgta tcagaaactg tgctacattc atcatatcat 39^99^ 1800 

cca|ac|ctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1B60 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1920 
1932 
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<220> 

<223> Mutant rep DNA sequence: 22 GCT 



acOTcagggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

SIcttctg acagctttgt gLItgggtg gccgagaagg aatgggagtt 9«*c™gat 120 

lltlacatgi atctgaatct gattgagcag gcacccctga ccgtggccga 9^gctgcag 180 

cqcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

clafttgaga agggigagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatig tEttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

JccggSglcg gglalaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

Icccaglltg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctlacgg agcgtaalcg |ttlgtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaala aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcaaccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

caatqqatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccalltca Sgcctt g^acaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac tlaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acaaallagt tcggclagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cgglggclal Igcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact t?cccttcaa cgactgtgtc gacaagatgg tgatctggtg ggm »« 

aaaataaccq ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

^Igaccagl aatgclagtc ctc|gcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcalgacc g|itgttcla Itttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

SlaccLgc Iggaagtcaa agactttttc cggtgggcaa aggatcacgt 9|ttgaggtg 1440 

lagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

iatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac g^agacgcg 1560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc jaatatctgc 
ttcaclcalg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 567 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 29 GCG 
<400> 567 



1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
qqcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga -gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30U 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42* 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 6QQ 

qagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggaEcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tclcllatca agictgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



-658- 



gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 568 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 38 GCG 



<400> 568 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 

ggcgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag- 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1600 
1860 
1920 
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cactctctct ga 



1932 



<210> 569 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 39 GCA 



<400> 569 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tgaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccggcagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 570 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep DNA sequence: 53 GCT 



<400> 570 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 



gtccccagcg 
gccgagaagg 
gcacccgcta 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
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Qccqqaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
Icclaglctg agctccapg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctlacgi agcgtaaacg gttggtggcg cagoatctga cgcacgtgtc gcagacgcag 600 
qagcagaall aiglgaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
?cagccaggt acltggagct ggtcgggtgg ctcgtggaca aggggattac "cggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggectc caactcgcgg 
tcccalatca aggclgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccaactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attctggaac tHalgggta Igatccccaa tatgcggctt ccgtctttct gggatgggcc 
acaaaaaaqt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatS cggaggcca? Igcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagltgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggalcaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aalaccaaca tqtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttacaagacc gga?gttcaa ItttgaacEc acccgccgtc tggatcatga ctttgggaag 1380 
£ca«aagc Iggalgtcaa agaclttttc cggtgggcaa aggatcacgt 99ttgaggtg 1440 
gagcatgalt tltacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 
aaaacttcqa tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
latctgatfc tgtttccctg clgacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcacfcacg gacagaaagl ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca faaaggcgfa tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccalacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 
caataaltga tttaaf tcaf gtatggclgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 571 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: S9 GCG 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 



1920 
1932 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga S^tctgccc 60 

ggcItEEcEg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atclgaatct gattgagcag gcacccctga ccgtggccga 9^ggcgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

clacttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aattccltgg tttfggglcg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

qccglaiilg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

Iccclgcclg Igctccaftg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctlaegg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc fcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

Iclgccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag l 2 ° 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggectc caactcgcgg 780 

tcicalatca aggctgeett fgacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg fatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct sggatgggcc 9bu 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatlg cgglggcla? agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaacf tllclltcaa cgactgtgtc gacaagatgg tgatctggtg gg^gagggg 1"° 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgege 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

laclccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgeaagace ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
gagcatgalt tetaegtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgea 



1500 
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1560 



gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 

gaagcttcgl tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcalg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccalac|ctt gcactlcltg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caalaaltga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



<210> 572 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> ^ „ m 

<223> Mutant rep DNA sequence: 64 GCT 

<400> 572 



<210> 573 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 74 GCG 



60 
120 
180 
240 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgi atctgaatct gattgagcag gcacccctga ccgtggccga ^agctgcag 
cgcgactttg ctacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttQaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccltgg t?ttg|glcg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggg a tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
QccQQalgcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
!ccclg«t| f§ctccag£g igcpggLt aatatggaac agtatttaag cgcctgtttg 540 
aatctlacgi afcgtaaacg gttggtggcg cagcatctga cgcacgtgtc f^gacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
Scagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
caotaqatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tclcllatca Se&ctt Igacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt. ccagcaatcg gatttataaa 900 
attttggaac tlLllIgta Igatccccaa tatgcggctt ccgtctttct 999atgggcc 960 
acgaaalagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaac? tllc^tcaa cgactgtgtc lalaagatgg tgatctggtg 99aggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag "aggtgcgc 1200 
gtigaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca cc agcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1320 
1380 
1440 
1500 
1560 



1800 
1860 
1920 
1932 



<400> 573 
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60 
120 



<210> S74 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 86 GCG 



acqqcqqggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
^lltttctg acagcltlgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
fctaacataq atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgacttfc tgSgaatg gcgclgfgtg agtaaggccg cggaggccct tttctttgtg 240 
ciatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg tlffgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggi tcgagllgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
aaaacaaqgt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 
Icccagcctg agctccagtg fjcgtggact altatggaac agtatttaag cgcctgtttg 540 
aatctclcgl agcgtaalcg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
qagcagaaca alglgaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
?caqccaggt acltggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
caofagatcc aqqaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tclcaaatca aglcfgcctt fgacaatgcg ggaaagatta ^gcotgac taaaaccgcc 840 
eccaactacc tqqtgggcca gcagcccgtg gaggacattt ccagcaatcg gatccacaaa 
aSggaac talacllgta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acaaalaaqt tcggcllgag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cgglggccat Igcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aataagaac! ttcccttcaa clactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
«aatqaccq ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qlqqaccaga aatgclagtc Itcggcccag atagacccga ctcccgtgat cgtcacctcc 
alcaccaaca tgtgcgclgt gatEgacggg aactcaacga ccttcgaaca ocagcagccg 
ttqcaagacc ggatg?tcla Itttgaactc acccgccgtc tggatcatga ctttgggaag 
qtcaccaagc fflaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaal Wtacgtcaa aaagggtgga gccaagaaaa gacccgcccc fagtgacgca 
aatataaotq agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
laagcttSa tlaactacgl agalaggtac caaaacaaat 9ttctcgtca =|tgggcatg 
latctaatac tqtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaagl ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcg?a tclgaaactg tgctacattc atcatatcat 999aaaggtg 
ccaoacqctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caafaaatga tttaaltcal gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga |«tctgccc 60 

gglatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

?ctgacatgi atclgaatct gattgagcag gcacccctga ccgtggccga 9»9ctgcag "0 

cgcgactttl tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

clatttqaqa agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatlg t?t?ggga4 tttcctgagt cagattcgcg aaaaactgat "agagaatt 360 

taccgcgggi tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccglaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt f^ccccaaa 480 

Iccclgllti Igctccagtg ggcgtggact aatatggaac agtatttaag ^cctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc 9= a | a =|^9 | 60 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag a t caaaaac t *VL 

fcagccaggt acltggagct ggtcgggtgg ctcgtggaca aggggattac <=tcggagaag "0 

caqtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcicllatca allctfcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

eccaactacc tqqtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa sou 
attctggaac talacgggta cgatccccaa tatgcggctt ccgtctttct 999^999^ 

acgaallagt teggcaagag gaacaccatc tggctgtttg ggcctgcaac t acc 999 aa 9 1020 

accaacatlg eggaggecat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 575 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 88 GCC 

<400> 575 ^ Cf . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag cgccttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagrtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag cnn 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 576 
<211> 1932 



600 
660 
720 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep 



DNA sequence: 101 GCA 



<400> 576 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

gcatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tt'taaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
13B0 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 577 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



124 GCC 



<400> 577 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcgggg 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
ccgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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<210> 578 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 125 GCG 
<400> 578 



720 
780 
840 



tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ^tcggagaag 
caotaoatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tlTcllTct SSectt Hacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
rrcaactacc tqgtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa suu 
attttggaac IgatcccSS latgcggctt ecgtetttct 9|9atgggcc 960 

acaaaaaaat tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 
accaacatcg cg|Iggcca? Igcccacact gtgcccttct acgggtgcgt aaactggacc 
aStgagaact ttlclttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccSgl aatgclagfc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
laclccaaca tgticgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
ttgcalgacc glatgftcla Itttjaactc acccgccgtc tggatcatga ctttgggaag 1380 
gtcacciagc I|galgtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
lagcatgalt tltacitcaa aaagggtgga gccaagaaaa gacccgcccc «gtgacgca 1500 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 
gaagcttlgl tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatlc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccalaclctt gcacticltg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
clafaaltga tttaaltcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1080 
1140 
1200 
1260 



1920 
1932 



240 
300 
360 
420 
480 
540 
600 
660 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
gg«t!tftg acagclttgt glactgggtg gccgagaagg aatgggagtt fccgccagat 120 
lltgacatgg atcEgaatct gattgagcag gcacccctga ccgtggccga faagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tdgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
IccIIglcti Hctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaacl algagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tclcllatca aglctlcctt |gacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac tSugggta Igatccccaa tatgcggctt ecgtetttct 99gatgggcc 960 
acgaaliagt tcggcaSgag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cgpggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg ^ 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtigaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 13 2 o 
ttgeaagace ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tetaegtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgea 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccalaclctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caa?aaltga fttaaltcal gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 579 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



127 GCT 



<400> 579 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg' 

tcgagccggc 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 580 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



132 GCC 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga ? aa 9ftgcag 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 



60 
120 
180 
240 
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caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atgcacgtgc 
cagattcgcg 
tgggccgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 581 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



140 GCC 



<400> 581 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatgcc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
114 0 
1200 
1260 
1320 
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ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 582 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



161 GCC 



<400> 582 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

gcccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 583 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep DNA sequence: 163 GCT 

acggcggggt tttacgagat' tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

gglltttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt 3«gccagat 120 

tltgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

clatttgaga aiggagagai ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatfg ttttgggac| tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

g«gga|Pg gglacaaggt ggtggatgag tgctacatcc ccaattactt 9Ctccccaaa 480 

Icccaolctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctc?cg| agcgtaaLi ittggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatcl gaalcccaat tctgatgcge cggtgatcag atcaaaaact 660 

?clgccaggt acltggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

caotggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

ccfctlatcl al|c?|cctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tigtgggcca gcagcccgtg gaggacattt ccagcaatcg 9a«tataaa 900 

attttggaac taaacgggta cgatecccaa tatgcggctt ccgtctttct 999atgggcc 960 

acaaaaaaot tcggcaagag gaacaccatc tggctgtttg ggcetgcaac taccgggaag 1020 

aclaacaccg cggaggcla? Igcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaac! ttcccttcaa clactgtgtc gacaagatgg tgatctggtg 99aggagggg 1140 

aagatlaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gcfgaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
laclccaaL tgtlcgccgt gattgacggg aactcaacga ««cgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga. ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
iagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac 9t«gacgcg 

gaagcttlga tcaactacgc agacaggtac caaaacaaat gttctcgtca cft9|gcatg 1620 

latctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc "80 

ttcactcacq qacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca laaafgcgca tclgaaact£ tgctacattc atcatatcat 999aaaggtg 1800 

ccalacictt gcact|cctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaltga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 584 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> m 
<223> Mutant rep DNA sequence: 175 GCT 

<400> 584 



1320 
1380 
1440 
1500 
1560 



1920 
1932 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt 9ccgccagat 120 

tltgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga faagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggia tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

fccclgcctf Hctccaglg ggcglgglct aatatggaac aggctttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaall alglgaatca gaatcccaat tctgatgcge cggtgatcag atcaaaaact 660 

Ecagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac "eggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgeett ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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960 
1020 
1080 



attttaqaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatlg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 

aatgagaacl t?lclHtcaa cgactgtgtc gacaagatgg tgatctggtg 99aggagggg 1140 

aagltiaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag ^aggtgcgc 1200 

gtigaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat ^gtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgftcla Itttiaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtlalclagc SggJgtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

lagcatgaat tctac|tcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttfga tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

latctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtcl laaaggcgta tcagaaaltg tgctacattc atcatatcat gggaa^tg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaltga tttaaltcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



<210> 585 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> ^ „ 

<223> Mutant rep DNA sequence: 193 GCG 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
gglatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tltgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga 9 aa 9^gcag 180 
cgciacttEc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccltig ttttgiglci tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggalglg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
Icccagllti lictccaiEg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatgcga cgcacgtgtc fcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ^tcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca lsoo 
iaEataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac 9tcagacgcg 1560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 15 b o 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat 999a*aggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



420 
480 
540 
600 
660 
720 



960 
1020 
1080 
1140 
1200 



1920 
1932 
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<210> 586 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 196 GCC 
<400> 586 



<210> 587 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 GCC 



60 
120 
180 
240 



<4QU> do© 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga Sjagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
clatttgaga aiggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccglalgcg ggiacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
Iccclgccti agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgcctc gcagacgcag 600 
qaqcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccalatca aggcEgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac tllalgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtagaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



114 0 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt Sfccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga 9 aa 9ft gc *9 "° 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 □ 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt ffctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
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aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
at cat at cat 
tggatgactg 
cttccagatt 



ccagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 588 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 221 GCA 



<400> 588 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

gcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
a^ggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
640 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
9* 



cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 589 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



228 GCG 



<400> 589 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggcggggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 590 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 GCC 
<400> 590 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 



1680 
1740 
1800 
1860 
1920 
1932 



• 60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
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tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
gccgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



180 
240 
300 
360 
420 
460 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 591 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant *rep DNA sequence: 



234 GCG 



<400> 591 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggacg 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
cggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
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<210> 592 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 237 GCC 
<400> 592 



cactctctct ga 

<210> 593 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1260 
1320 
1380 
1440 
1500 
1560 



gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttacaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
qagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
iaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
gcactlcltg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caa?aaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1920 
1932 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tltgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga S^agctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 o 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccitgg tttlgggicg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

occqqaigcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

IccclgcctI Igctcca^g l|c|lgglc? aatatggaac agtatttaag cgcctgtttg 540 

aatctlacgg aicgtaaacg gttggtggcg cagcatctga cgcacgtgtc ^agacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattgc ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tccclLtca aggctlcctt Igacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccaactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

atttSaac tSLlgggta cga?ccclal tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

aclaacatlg cg|Iggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 126 0 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1680 



1920 
1932 
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<220> 

<223> Mutant rep DNA sequence: 250 GCC 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc SO 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

qccqoaqqcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

Icc«g«tl llctccaitg iicitggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 o 

gagcagaaca aagagaatca gaatcccaat tctgatgcge cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcagcc atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 8 0 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg laoo 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i86 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 u 
cactctctct ga 

<210> 594 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 GCC 



<400> 594 a , cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcge cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 730 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 
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<210> 595 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 260 GCG 
<400> 595 



900 
960 
1020 
1080 



cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg |^"tataaa 
att ttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaalagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cgglggccat Igcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttlclttcaa c|actgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagltlaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
qtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 126 0 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcL Itttgaactc acccgccgtc tggatcatga ctttgggaag 
gScIagc Iggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
Sgcatgalt tciacgtcaa aaagggtgga gccaagaaaa gacccgcccc «9t9acgca 
aatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
laagcttlgl tlaactacgc I|alaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcalg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgccgtcl laaalgcgla tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccaScgctt gcacljcctg cgatctggtc aatgtggatt tggatgactg ^tctttgaa 1860 
caataaltga Ettaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



1920 
1932 



60 
120 
180 
240 
300 
3 60 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcat?fctg acagcltcgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgi atctgaatct gattgagcag gcacccctga ccgtggccga 9"9^gcag 
cgcgactttl tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatlg ttflgggaci tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgaglfgac tttgcclaac tggttcgcgg tcacaaagac cagaaatggc 420 
qccglaiicg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
IccIIglltl agctccagtg Hcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgl alcgtaafcg gltgglggcg cagcatctga cgcacgtgtc 9«facgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tclgclaggt acltggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 780 
tclcalatca ailclgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
altttggaac talilllgta cgatccccaa tatgcggctt ccgtctttct 99|atgggcc 960 
acgaalaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg 99*9^9999 1140 
aagltlaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 bu 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac 9tcagacgcg 
iaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatitgatic tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtcl laaaggcgta tcagaaactg tgctacattc atcatatcat 9g9aaaggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 



1320 
1380 
1440 
1500 
1560 



1920 
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60 
120 



cactctctct ga 1932 

<210> 596 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 263 GCC 
<400> 596 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaagcca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 o 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isao 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 597 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 264 GCG 

<400> 597 cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc bu 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatcg 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
cggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
1 agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
X080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 598 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 334 GCG 



<400> 598 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
cgcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 599 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



335 GCT 



<400> 599 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
gggctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 600 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



337 GCT 



<400> 600 
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acggcggggt 
ggcatttctg 
tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gage at ga at 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tetgtegtea 
ccagacgctt 
caataaatga 
cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agegtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgeett 
tggtgggcca 
taaacgggta 
teggcaagag 
eggaggecat 
ttcccttcaa 
ecaaggtegt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tetaegtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgaeggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gecaagaaaa 
teagttgege 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgetacatte 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcagc 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctegtea 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 601 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 341 GCC 



<400> 601 

aeggeggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

gccaacatcg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agegtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgeett 
tggtgggcca 
taaacgggta 
teggcaagag 
eggaggecat 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



<210> 602 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 342 GCC 



<400> 602 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accgccatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 

<210> 603 
<211> 1932 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 347 GCA 



<400> 603 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccgc 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tt'taaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
c cage age eg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 604 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 AAT 



<400> 604 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
160 
240 
300 
360 
420 
480 
540 
600 
660 



WO 03/018820 



PCT/IB02/04087 



-684- 



tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



acatggagct 
aggaggacca 
aggctgcctt 

tggtgggcca 

taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacaat 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> €05 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 GCT 



<400> 605 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aafcctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacgct 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggc cc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 

aggggattac 

atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 606 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 354 GCC 

<400> 606 _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttcg ccgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 607 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 363 GCC 
<400> 607 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 



360 



uaauwwyoyw "33r M 3 w 3"3 ~ — ' -» — — . 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgaggcct ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 608 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 364 GCT 

<400> 608 * „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct 959atgggcc ^960 

1080 



acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 

aatgagaacg ctcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccalacgctt gcacticltg cgaEctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 609 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 367 GCC 



<210> 610 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 



1920 
1932 



<400> 609 crt 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac fagaaatggc 420 

accQaallcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa -480 

fccclgc^tl a|ctccaltg £%gLt aatatggaac agtatttaag fgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc fcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tccclaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

at^ttggaac tu-cgggtm Sgatccccaa tatgcggctt ccgtctttct ggg^tgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatlg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcgc cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



1200 
1260 
1320 
1380 
1440 
1500 
1560 



1920 
1932 
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<223> Mutant rep DNA sequence: 370 GCC 



<400> 610 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagrtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgcc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggc cc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 611 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 376 GCG 



<400> 611 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggc cc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
B40 
900 
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attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 

ga 



cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatcgcgtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
cc age age eg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 612 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



3 81 GCG 



<400> 612 

aeggeggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgeggga 

geeggaggeg 

acccagcctg 

aatctcaegg 

gagcagaaca 

teagecaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

gcgatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agegtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgeett 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



WO 03/018820 



PCT/IB02/04087 



-690- 



<210> 613 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 3 82 GCG 



<400> 613 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aaggcgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 614 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



389 GCG 



<400> 614 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
84 0 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggaggcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 615 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



407 GCC 



<400> 615 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaaggc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
13B0 
1440 
1500 
1560 
1620 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 616 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 411 GCA 

<400> 616 ^ t . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag ISO 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4B0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag gcagacccga ctcccgtgat cgtcacctcc 126 o 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 0 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 617 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 414 GCT 



<400> 617 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc eo 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 



WO 03/018820 



PCT/IB02/04087 



tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



-693- 



gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccgg 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
. tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1360 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 618 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant "rep DNA sequence: 420 GOT 



<400> 618 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
.ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgct 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 619 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 421 GCC 
<400> 619 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac ta'aacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

gccaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 620 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



640 
900 
960 
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<220> 

<223> Mutant rep DNA sequence: 422 GCC 



<400> 620 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacgccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgccacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 621 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 424 GCG 



<400> 621 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
640 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
13 80 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



WO 03/018820 



PCT/IB02/04087 



-696- 



900 
960 
1020 
1080 
1140 



1260 
1320 
1360 
1440 
1500 



cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 6 0 
aacaccaacg cgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccalacictt gcacticctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 622 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 428 GCT 

<400> 622 £n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 oo 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga c "tgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isoo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 

<210> 623 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence :429 GCC 



1932 



<400> 623 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgccggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 624 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



438 GCG 



<400> 624 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
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gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 

ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
cgcgcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 625 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 440 GCG 



<400> 625 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcaggcg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 626 

<211> 1932 

<2X2> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



451 GCC 



<400> 626 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aa'tgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
gcccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgt cacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 627 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 460 GCG 
<400> 627 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 1B0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc -gcagacgcag ■ 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttggggcg 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 628 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 462 GCC 

<400> 628 cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag eoo 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagltgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag "aggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aaclccaaca tgtgcgclgt gattgacggg aactcaacga ccttcgaaca «agcagccg 1320 

ttacaaoacc qqatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcgccaagc fggaagtcaa agaclttttc cggtgggcaa aggatcacgt 9gtt 3 aggtg 1440 

laglatgalt tltacgtcaa aaagggtgga gccaagaaaa gacccgccco oagtgacgca 1500 

iatatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

aaaacttlga tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatltgatlc tgtttcccfg clgacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtcl aaaaggcgfa tclgaaactg tgctacattc atcatatcat gf^aaggtg 1800 

ccaqacictt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 
caa?!aatga ?ttaaltcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 629 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 462 ATA 



1920 
1932 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

gglatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

Sctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttllgigacl tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggqa tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccglalpg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

accclgltg Hctccallg ggcgtggact aatatggaac agtatttaag <=gcctgtttg 540 

aatctlacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc SJ^gacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcfgclaggt acltggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tccclaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg 9="tataaa 900 

attStggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaalaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca <==agcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcataaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

latctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1360 
caataaatga tttaaatcag gtatggctgc cgatggttat-.cttccagatt ggctcgagga 
cactctctct ga 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



1920 
1932 



<210> 630 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 484 GCC 
<400> 630 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaag cctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tfctaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 631 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 488 GCG 
<400> 631 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
agcgggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 632 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 495 GCC 



<400> 632 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 633 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



497 GCC 



<400> 633 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgccgc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
i80 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 634 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 CGA 



<400> 634 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 



60 
120 
180 
240 
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caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga- 



ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 

aggggattac 

atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccg 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
aagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 635 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 CTC 



<400> 635 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccct cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 636 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 TAC 
<400> 636 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccta cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga ~ 1932 

<210> 637 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1380 
1440 
1500 
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1620 
1680 
1740 
1800 
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<223> Mutant rep DNA sequence: 498 GCT 

III SSS SS SS HI III | 

SSfJ 3SS3 S53B SSS 35 =j gg « 

caatutgagd Sz? *„2ra fcfctcctaaat cagattcgcg aaaaactgat tcagagaatt 3&o 

isiiliillllii I 

mmmmmm i 

S22S SSSSK SSS5S S Sgg gg 52 g£. »» 
23525 355S2 £=3S ££££ 3B3K .mS* gj; 

ass ss s i g sss, jg. 

ss ssb= sss pig isis ras m 

335SS SSSS SSSS! S2SBS S g » 3 ™4 23 
S535S SKSSS 3535 5SK3 S ££§ i!» 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc J^atatcat 999»»|9cg 

ccaiacictt gcactgcctg cgatctggtc "tgtggatt tggatgactg ^atctttgaa 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggcccgagga 
cactctctct ga 



<210> 638 
<211> 1932 - 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 499 GCC 



•gss saas 2SSS sss S SiSS a 

SSSS 52553 55S5 35SB &3SS ;« 

efatttaaaa alqqalagai Itacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

i SS 55SSS 3S22 SiSjX SSKS 

KSS SSSSS S2SSS SSSS SSSjj 

SSI 2S5KS 5SSS 35S5 3SSS SKSJ 

?nfaccaQQt acltlgagct igtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

Saaatcc apaallacca Hcctlatac atctccttca atgcggcctc caactcgcgg 780 

tc«llatca aglctfcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

c«gac?acc ?ptgfgcca pagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 BO 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgccgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt ,1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 639 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 503 GCG 
<400> 639 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatatagcgg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 16B0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



1932 
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<210> 640 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



510 GCA 



<400> 640 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aa-aaggcgta 
gcactgcctg 
tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgca 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 641 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



511 GCA 



<400> 641 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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600 



aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga . 1920 

cactctctct ga 1932 

<210> 642 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 512 GCT 

<400> 642 _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagctgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
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aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 643 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



516 GCG 



<400> 643 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgaeggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gecaagaaaa 
teagttgege 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccagcgac 
gttctegtea 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caceggggtg . 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

geagaegcag 

atcaaaaact 

cteggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

tacegggaag 

aaactggacc 

ggaggagggg 

caaggtgege 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgea 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 644 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 517 GCT 
<400> 644 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gecgagaagg aatgggagtt gccgccagat 



1680 
1740 
1800 
1860 
1920 
1932 



• 60 
120 
180 
240 
300 
360 
420 
430 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
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tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcggc ttcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga " 1932 

<210> 645 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep DNA sequence: 517 AAC 
<400> 645 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgaa 
gttctcgtca 
atcagaattc 
tgtcagaatc 
at cat at cat 
tggatgactg 
cttccagatt 



cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
ctcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 646 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



518 GCA 



<400> 646 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
ggcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 647 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 519 GCG 
<400> 647 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagcggcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 648 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 598 GCA 
<400> 648 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 



WO 03/018820 



PCT/IB02/04087 



-715- 



cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gt caeca age 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tetgtegtea 
ccagacgctt 
caataaatga 
cactctctct 



tggtgggcca 
taaacgggta 
teggcaagag 
eggaggecat 
ttcccttcaa 
ecaaggtegt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tetaegtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgcgtc 
ggagteggee 
ctcggcccag 
gattgaeggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gecaagaaaa 
teagttgege 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgetacatte 
aatgtggatt 
cgatggttat 



ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctegtea 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
ggcaaaggtg 
catctttgaa 
ggctcgagga 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 649 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



600 GCG 



<400> 649 

aeggeggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgeggga 

geeggaggeg 

acccagcctg 

aatctcaegg 

gagcagaaca 

teagecaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tetgtegtea 

ccagacgctt 

caataaatga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agegtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgeett 
tggtgggcca 
taaacgggta 
teggcaagag 
eggaggecat 
ttcccttcaa 
ecaaggtegt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tetaegtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgaeggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gecaagaaaa 
teagttgege 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgetacatte 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctegtea 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggcg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
460 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
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cactctctct ga 



1932 



<210> 650 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



601 GCA 



<400> 650 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

gcagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 

aggggattac 

atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 651 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 420, 495 GCT GCC GCC 



<400> 651 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 



WO 03/018820 



PCT/IB02/04087 



-717- 



gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
gggctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcaccgcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 652 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



39 140 GCA GCC 



<400> 652 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 



gcatctgccc 
geeggcagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatgee 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 



480 
540 
6O0 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac g-gacgcg 1560 
iaagcttcga tcaactacgc agacaggtac caaaacaaat f"ctcgtca =9*999 a 

Ltltgatgc tgtttccctg cagacaatgc |agagaatga gcagaattc aaatatctgc ^ 

SSSS aaaaIgS?a SSSS BHS ™£ «Sc3S SS 

C caa?aaS SSKS SSSK SSSS 35SS ^tcgagga xg 
cactctctct ga 



<210> 653 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



^223> Mutant rep DNA sequence: 279 428 451 GCC GCT GCC 

is sss s ihssi ill in 

^gcgacttl? tgacggaatg |cgccgtgtg agtaaggcc, |99aggccct "tctttgtg 
caatttgaga agggagagag gacttccac at|cacgtg 3J9 tcagagaatt 
aaatccatgg ttttgggacg tttcctgagc cag g a tcacaa agac cagaaatggc 

£335 JSE5SE SKS g=£ 5--* 5-3-5 
SS5S 35=3 SSSS li a-jgS 5-533. 

S SIS iiS is fes S3E5S 
SiS lis; fei iigg gss 

iPillilliliiiSis 

siilii 

9tCaC ^«!t tcfacltcaa alagggSga gccaagaaaa gllccgcclc cagtgacgca 

isii SSi 5S bsffi S SilS 
ssssa sssss sssss sass; ii s£k 

SBS ESS 35 SS SSs Sbss 

cactctctct ga 

<210> 654 
<211> 1932 
<212> DKA 

<213> Artificial Sequence 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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^223> Mutant rep DNA sequence: 125 237 600 GCG GCC GCG 



<400> 654 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 1B0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattgc ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggcg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 655 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 163 259 GCT GCG 
<400> 655 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 6S6 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 17 127 189 GCG GCT GCG 
<400> 656 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacgc gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggcggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 657 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 428 GCT GCT 

<400> 657 t fc 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 6 0 

aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 18 00 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tt-taaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 658 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 338 495 GCC GCC GCC 
<400> 658 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac =tcggagaag 720 

asss ssss ssss ssss: ?;s s . 

322SS 53SS2S2 SSSS 235SS SSSSS J;; 
b CESS S8555S3 5538SS 552883 S» 

fifes sass ssssas tig 

2SSS SS5S5S SS=3 S» - 

ssss sasss ssssss sssg I & ass 

iagcatgaat tctacgtcaa aaagggtgga gccaagaaaa f^gccgcccc ^gcgacg 
gltatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gcagacgcg 
Lagcttcga- tcaactacgc agacaggtac caaaacaaat fttctcgtca =|tgggcacg 
aatltgatgc tgttteoctg cagacaatgc ^gagaatga atcagaattc aaatatctgc ^ 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg ^gxcagaat gggaaaggtg 1800 
tctatcQtca aaaaggcgta tcagaaactg tgctacattc atcacaccat gga««ya a 

■SSSffi S&3 SSSS 2SS SS 



cactctctct ga 

<210> 659 
<211> 1932 
<212=> DNA 

<213> Artificial Sequence 



1140 
1200 
1260 
1320 
1380 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga 3«"tgccc 
aacttttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt Seegeeagat 
^tgacatgf atc?gaatct gattgagcag gcacccctga ccgtggccga 9aagctg«g 
caclactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga alggagagai Itacttccac atgcacgtgc tcgtggaaac "ccggggtg 
aaatccltgg ttttggglci tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggll tcgagllgac tttgccaaac tggttcgcgg tcacaaagac «gaaatggc 
gccglalllg gglalaaggt ggtggatgag tgctacatcc ccuttactt sctccecaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg alcgtaaicg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gtgcagaaca algagaatca gaalcccaa? tctgatgcgc cggtgatcag atcaaaaact 
1 clgclaggt acftggagct ggtcgggtgg -ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaffalca Igcctcatac atctccttca atgcggcctc «actcgcgg 
tcccllatca algctgcctt igacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgaccacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg ^tataaa 900 
attttggaac taaacgggta cgatccccaa tatgcggctt ==9tctttct 9gg«ggg 
araaaaaaat tcaacaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
aclaacatlg cggaggcla? Igcccacgct glgcccttct acgggtgcgt aaactggacc 
aatgtgaact ttcclttcaa cgactgtgtc gacaagatgg tgatctggtg 39399^9999 
aagl?latcg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
Stlaaccaga aatgcSagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 
Sclccaaca tgtgcgclgt gatlgacggg aactcaacga ccttcgaaca ^agcagccg 1320 
ttgcaagacc ggaEgttcaa atttgaactc acccgccgtc tggatcatga "ttgggaag I3|u 
atcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt 9g«9 a 9gt9 
Iagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc <=agtgacgca 1500 
falatalgtg agccclaacg ggtgcgcgag tcagttgcgc agccatcgac gcagacgcg 1560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgcggg a 
latctgatic tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 



1020 
1080 
1140 
1200 
1260 



1680 
1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 660 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 189 197 518 GCG GCG GCA 

<400> 660 _ en 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc so 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggcggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7B0 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 0 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac ggcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 661 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 468 516 GCC GCG 

<400> 661 cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc bu 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 



840 
900 
960 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agcctttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 193 2 

<210> 662 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



60 
120 



<400> 662 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 1B0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



<210> 663 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



221 285 GCA GCG 



<400> 663 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

gcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggcgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
1B0 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 664 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 23 495 GCT GCC 



<400> 664 

acggcggggt 

ggcattgctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgaeggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gecaagaaaa 
teagttgege 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgetacatte 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 

aggggattac 

atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctegtea 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 665 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 20 54 420 495 GCC GCC GCC 
GCC 



<400> 665 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 



gtccccagcg 
gecgagaagg 
gcacccctgg 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 



gcatctggcc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcaccgcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 666 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 412 612 GCC GCG 



<400> 666 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagccccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgcggatt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1660 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
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caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 667 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



197 412 GCG GCC 



<400> 667 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagccccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 668 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



412 495 511 GCC GCC GCA 



<400> 668 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
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taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 16 80 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatat-cat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 669 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 98 422 GCC GCC 



60 



<400> 669 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac cgccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 oo 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacgccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
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gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat. 
tggatgactg 
cttccagatt 



<210> 670 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1500 
1560 
1620 
1680 
174 0 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



17 127 189 GCG GCT GCG 



<400> 670 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccggc 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
9a 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggcggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc. 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacgc 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
c cage aa teg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 671 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 20 54 495 GCC GCC GCC 
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<400> 671 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctggcc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 672 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



54 163 GCC GCT 



<400> 672 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccaggctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



-732- 



gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 673 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



259 54 GCG GCC 



<400> 673 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caacgcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 674 



WO 03/018820 



PCT/IB02/04087 



-733- 



<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 399 GCT GCG 



<400> 674 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 

ggtggatgag 

ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
gggctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggcgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
. 1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 675 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 432 GCA GCA 



<400> 675 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 



60 
120 
180 
240 
3 0.0 
360 
420 
460 
540 
600 
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660 



gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aacgcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 676 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 259 516 GCG GCG 
<400> 676 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg tfcttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
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ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 677 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



495 516 GCC GCG 



<400> 677 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
c cage aa teg 
ccgtccttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccagcgac 
gttctegtea 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
510 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 678 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 414 14 GCT GCC 
<400> 678 

acggcggggt tttacgagat tgtgattaag gtccccagcg cccttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 



60 
120 
180 
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cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccgg ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt. ggctcgagga 1920 

cactctctct ga 1932 

<210> 679 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 74 402 495 GCG GCC GCC 
<400> 679 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccg cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca a 9999attac ctcggagaag 720 

840 
900 
960 



cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggcccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca tgtgcgccgt S^tgacggg aactcaacga "ttcgaaca ccagcagccg 

ScaScIagS SSSS: agac??tttc cggtgggcaa aggatcacgt ^tgaggtg 
fagcaSgaat tllacglcaa -gggtgga gccaagaaaa g-gegcoco cagtgacgca 

5SSS SSSSS SSSS .We* 

iss ~I ilHii S S Sip 

iSII S asses =ssss « SSSS 

cactctctct ga 



<210> 680 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<210> 681 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<223> Mutant rep DNA sequence: 228 462 497 GCC GCC GCC 

•liS S33SS SSSSS S5SSS S» f™ £ 

3SS5 SS2S S5553 3 ™| S3g= «2 «g «; 

eLtttaaaa agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 

™ sSsb |gg « SiiS ™ as 

gccggaggcg ggaacaaggt SS£Sgat9»9 ^gctacatcc =ca cgcctgtttg 540 

sISI i£S iiSi 35 sg fiiS a 

\ses sssK fiii iSPi iii Si! k 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta ^9*9^| qatttataaa 900 

ESSE SSSSS 5ESSS SSSS SSSSS -ggS JSt 
SS SSKS 5SSSS3 SSSSS SSSS SSSSS 

is Kfes sssss ssssb «i ipieii! 

sssss sssss sssss ssss sssS ss 

sssss ssss sssss sssss SSSSS SS5U «g 

lagcSSgSaS Sc?acgtcaa alagggtgga gccaagaaaa SPCccgeegc cagtgacgca 1500 

gatatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac |«agacgcg 156 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca =9tgggcacg 

aatctgatlc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc xoo 

«SScacg glcagaaagl ctgtttagag tgctttcccg tfteagwtc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat fffaaaggtg xbu 

ccaSacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa lbbu 

SaStSaaSga tStaaltcai glatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 
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60 
120 



<220> 

<223> Mutant rep DNA sequence: 290 338 GCG GCC 
<400> 681 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgcg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 682 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 140 511 GCC GCA 
<400> 682 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
gcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 683 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 86 378 GCG GCG 



<400> 683 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagcgag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggcggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
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cactctctct ga 1932 

<210> 684 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 86 GCC GCG 
<400> 684 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 685 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence.: 214 495 140 GCG GCC GCC 
<400> 685 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 
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gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgg 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 686 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1S00 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1932 



495 511 GCC GCA 



<400> 686 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 687 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



495 54 GCC GCC 



<400> 687 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 688 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 495 GCG GCC 



<400> 688 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 689 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 261 20 GCC GCC 
<400> 689 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7B0 

gcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 

ga 



cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 690 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



54 20 GCC GCC 



<400> 690 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 

<210> 691 
<211> 1932 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
ag'gctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctggcc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 
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1200 
1260 
1320 
1380 



<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 197 420 GCG GCC 

acaacggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcattt^tg acagctttgt glactgggtg gccgagaagg aatgggagtt sccgccagat 120 
tctgacatgl atctgaatct gattgagcag gcacccctga ccgtggccga gugetgog 180 
cgcgacttEc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 240 
cfatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
atatccltlg ttttgiglci tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggl tcgaglcgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccgf aggcg gglalaalgt ggtggatgag tgctacatcc ccaattactt 9Ctccccaaa 480 
Icccaacctg aactccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
tatctcacll afcgtaalcl IttggHggcg cagcatctga cgcacgtggc gcagacgcag 600 
aagcagaala aaglgaatcl gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
fcagclaggl acatfgagct Igtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cSSaaatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
Icfcllatca alfctfcctt Hacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccaactacc tgltgigcca pagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac talallggta cgalccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tc|gcallag glacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
aclaacatlq cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact tflclttcaa cgactgtgtc gacaagatgg tgatctggtg 99*99*9999 H40 
aaaataacca ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggactagf aatglagtc ctc|gcllag atagacccga ctcccgtgat cgtcaccgcc 
facaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ecagcagccg 
ttacaagacc gfa?g?tcaa Itttgaacic acccgccgtc tggatcatga ctttgggaag 
g^accaagc Ugaagtcaa agaclttttc cggtgggcaa aggatcacgt 9g"^ggtg 1440 
Saocataaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
latataagtg agcccaaacg ggtpicpg tcagttgcgc agccatcgac gtcagacgcg 1560 
laagcSSl tcaactacgc afalaggtac caaaacaaat 9ttctcgtca ^tgggcatg 1«0 
aatctaatge tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcalg gfcagaaaga ctgtttaglg tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca laaaggcgta tclgaaaltg tgctacattc fcatatcat 99|aaaggtg 
ccaaacactt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaltga Ittaaatcag gtatggclgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 692 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 54 338 495 GCC GCC GCC 

ac^cggllt tttacgagat tgtgattaag gtccccagcg accttgacga 9«tctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt S^cgccagat 120 
tctgacatgl atctgaatct gattgagcag gcacccctgg ccgtggccga ^agctgcag 180 
cgciactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct t^tctttgtg 240 
caafttgaga afggigagag ctacttccac atgcacgtgc tcgtggaaac «ccggggtg 300 
aaatccatlg ttf Sgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
?accgcgqil tcgaglcgac tttgcciaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccglallcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccLccto alctccaStg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctclcg! afcgtaaacl l?t^?igcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aigagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 



1740 
1800 
1860 
1920 
1932 



480 
540 
600 
660 
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720 
780 



tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

otqgaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



<210> 693 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 427 GCG GCG 



60 



<400> 693 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag iso 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccigcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgc gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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1920 
1932 



60 
120 



tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 
cactctctct ga 

<210> 694 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 54 228 370 387 GCC GCC 
GCC GCG 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccigcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggccgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcScSaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cgUggccat Igcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgcc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgc ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isoo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 695 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 289 GCA GCC 

<400> 695 4 , cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
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<210> 696 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 163 GCC GCT 



240 
300 
360 
420 
4B0 



cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 

IccIIgllti aictccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gaacagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

% I qgatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcaggccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatqagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag «aggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ^agcagccg 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtlacciagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc ^agtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tct g tC g tca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1080 
1140 
1200 
1260 
1320 



1920 
1932 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

ISglctg Hctccapg iPItggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag eoo 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 7zo 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa suu 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 oo 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 697 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 341 407 420 GCC GCC GCC 



<400> 697 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

gccaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaaggc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
teggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
tacegggaag 
aaactggacc 
ggaggagggg 
caaggtgege 
cgtcaccgcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1660 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 698 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<223> Mutant rep DNA sequence: 54 228 GCC GCC 

arogcggggt tttacgagat tgtgattaag gtccccagcg accttgacga . gcatctgccc 60 
ggcltf?l?g acagcttlgt glactgggtg gccgagaagg aatgggagtt 9ccgccagat 120 
fctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 160 
cgcIacttH tgacigaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctaottccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgigacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgallcgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
Iccclglcti Ilctccaitg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatrtcacgf agcgtaalcg gltggtggcg cagcatctga cgcacgtgtc 9«ga=gcag 600 
gagcagaall algagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tclgccaggt acatggagct ggccgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca allcSfcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccaactaoc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
att?tggaac talalgggta cgafccccai tatgcggctt ccgtctttct gggatgggcc 960 
acgaallagt tcggcllgag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cgglggccat agcccacact gtgcccttot acgggtgcgt aaactggacc 1080 
aatgagaact ttlccttcaa cfactgtgtc gacaagatgg tgatctggtg 99*99*9999 
aagltiaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtlgalcagl aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
Lcaccaaca tgtfcgccgt gattgacggg aactcaacga =«tcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcacclagc Iggaagtcaa agactttttc cggtgggcaa aggatcacgt 99ttgaggtg 
gagcatgaat tllacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
Llatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac 9tcagacgcg 
aaaocttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
latltgatp tgtttccctg clgaclltgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca laaaggcgta tclgaaactg tgctacattc atcatatcat 999aaaggtg 
ccafaclctt gcaolgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaltga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctogagga 
cactctctct ga 

<210> 699 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

*223> Mutant rep DNA sequence: 96 125 511 GCA GC6 GCA 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga 9"tctgccc 60 
gglatttltg acagctttgt gaactgggtg gccgagaagg aatgggagtt 9«gc«gat 120 
fctgacatgg atcrgaatct gattgagcag gcacccctga ccgtggccga faagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 240 
clatttejaga agggagagag ctacttccac atgcacgtgc tcgtggcaac caccggggtg 30o 
aaltccltlg ctttggglcl tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggl tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccgiaiilg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
accclglctg Igctccagig ggcgtggact aatatggaac agtatttaag cgcctgtttg S40 
aatctcLgg aicgtaalcl gttggtggcg cagcatctga cgcacgtgtc 9cagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
fcagclaggt acltigagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
caatqgatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tclcllatca allctlcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



780 
840 
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cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
gcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 700 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



197 420 GCG GCC 



<400> 700 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtggc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcaccgcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 



WO 03/018820 



PCT/IB02/04087 



-752- 



cactctctct ga 

<210> 701 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<210> 702 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 414 GCG GCT 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga 9a a 9ftgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 



1932 



^220> 

<223> Mutant rep DNA sequence: 334 428 499 GCG GCT GCC 

<4O0> 701 ^„_«_„ t-^^r-^rn .rrftaaraa acatctaccc 60 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

|glltttctg acagcSttgt gLItgggtg gccgagaagg aatgggagtt ^cgccagat 120 

lltgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga 9 aa ^gcag 180 

cgciactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcgggl tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

accalaqgcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

!ccclg«tg Igctccag?g £cMacf altatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaacl aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

Hcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcc^flatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg 9^ttataaa 900 

attStggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg cgcctgcaac taccgggaag 1020 

accaacatSg cggiggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgccgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt - 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1200 
1260 
1320 
1380 
1440 
1500 
1560 



1920 
1932 



60 
120 
180 
240 
300 
360 
420 
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gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccgg 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 703 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



30 54 127 GCG GCC GCT 



<400> 703 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 



tttacgagat 
acagctttgt 
acctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccggc 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 



tgtgattaag 
gaactgggcg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
160 
240 
300 
360 
420 
460 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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-754- 



gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
laagcttigl tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
latctgatlc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcalg gacagaaagl ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtcl Laaggcgta tcagaaactg tgctacattc atcatatcat 9S3^aggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg "tctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 



cactctctct ga 



<210> 70S 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 29 260 GCG GCG 



1560 
1620 
1680 
1740 



1932 



480 
540 
600 
660 



<210> 704 
<211» 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 29 260 GCG GCG 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggclt??ctg acagcttfgt glalgcggtg gccgagaagg aatgggagtt 9«gccagat 120 

tltgacatgi atctgaatct gattgagcag gcacccctga ccgtggccga gaagccgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

clatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccltgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcgggl tcgaglcgal tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggalicg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctl Igctccaltg Igcglggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcaSaala algagaatcl gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 

fcagclaggt acltigagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagfggatcc aggalgacca ggccicatac atctccttca atgcggcctc caactcggcg 780 

tcccafatca aggctgcctt Hacaatgcg ggaaagatta tgagcctgac "aaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa »uo 

attltggaac tllacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaalagt tcggclliag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccftcaa cgactgtgtc gacaagatgg tgatctggtg 99^99^3 1«0 

aagltgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag ^aggtgcgc 1200 

gtlgaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aalaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc g|a?gltcla atttgaacll acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tlfacgtcaa aaagggtgga gccaagaaaa gacccgcccc «gtgacgca 1500 

galataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac ft«gacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

latctgatlc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcalg gicagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgcca Laaggcgfa tclgaaactg tgctacattc atcatatcat 99gaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



1932 



<400> 705 



WO 03/018820 



PCT/IB02/04087 



-755- 



<210> 706 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 484 GCT GCC 



60 
120 
180 
240 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
qgcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccltig ttEtgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccglagicg gglalaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

Iccclgcctg Sgctecigtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaacl alglgaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagclaggt- acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

caataaatcc agqaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 780 

tc^IIatca SScctt ^acaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccoactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

att?tggaac tllalgggta cga?ccclaa tatgcggctt ccgtctttct g^ggee 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatlg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttlclttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

^fgaccagl aatgllagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaSa tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

Sgcaagacc glatgttcla atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgalt tStacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

iatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac 9tc a * a cgcg 1560 

gaagcttlgl tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

Ltctgatic tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcalg glcagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtci Iaaalgcg?a tcagaaactg tgctacattc atcatatcat af^aaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaitcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



1932 



60 



<400> 706 

acggcggggg cttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

Ectgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa suu 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 



660 
720 
780 
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1140 
1200 
1260 
1320 
13B0 
1440 



1740 
1800 
1860 
1920 
1932 



aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaag cctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
qatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 
ggcttSgi tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 707 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 258 124 132 GCC GCC GCC 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgciactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccltgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggg ccgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 420 
qccqqaiilg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acclaglltl I^ctccaglg ggegtggSrt aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
ca ^ gga ? cc a gg a ggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13BU 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 o 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca iboo 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg lsoo 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



60 
120 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



1800 
1860 
1920 
1932 



<210> 708 
<211> 1932 



WO 03/018820 
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60 
120 
180 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 497 GCC GCC 

acggcOTggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga 9aagctgcag 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccgfaiilg gglacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

Lc«g«4 Sctecaitg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa soo 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccgc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 709 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 258 GCA GCC 

<400> 709 ^ , 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 



WO 03/018820 



PCT/IB02/04087 



-758- 



gcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctcggagaag 
cgcctcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1932 



<210> 710 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 234 264 326 GCG GCG GCC 



<400> 710 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatcg 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
cggctgcctt 
tggtgggcca 
taaacgggta 
tcggcgccag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggacg 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
cggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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1800 
I860 



tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



<210> 711 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 



<210> 712 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 53 216 GCG GCC 



<400> 712 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccgcga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 



60 
120 



<220> M 
<223> Mutant rep DNA sequence: 153 398 AGC GCG 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacagcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 560 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

aclaacatlg cgiaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag cgcggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac g^^agacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat 999 aaa ?Stg 1800 

ccalaclctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



1440 
1500 
1560 
1620 
1680 



60 
120 
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caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtggccag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 713 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



22 382 GCT GCG 



<400> 713 

acggcggggt 

ggcgcttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aaggcgaccg 

gtggaccaga 

aacaccaaca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 



60 
120 
180 
240 
300 
• 360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 714 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DMA sequence: 



231 411 GCC GCA 



<400> 714 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
gccgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
gcagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 

acgggtgcgt 

tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120. 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
640 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 715 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep DNA sequence: 59 305 GCG GCC 



<400> 715 ^ _ c . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaaggcgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa soo 

attttggaac tagccgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct. acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc ccaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 716 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 231 GCG GCC 
<400> 716 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccgcga ccgtggccga gaagctgcag ibo 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg- cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acaaaalagt tcggclagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
acclacatcg cgglggcfa? Igcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcclttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aaaltgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
rtggaccagl aatgclagtc Itcggcccag atagacccga ctcccgtgat cgtcacctcc 
lacaccaaca tgtgcgclgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagace ggalgltcaa Itttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ffttgaggtg 
gagcatgalt tc?acgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
aatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagc«cga tlaactacgl Igacaggtac caaaacaaat |«ctogtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgotttcccg tgtcagaatc tcaacccgtt 
tctgtcg^cl aaaaggcg?a tclgaaactg tgctacattc atcatatcat gggaaaggtg 
ccalacfctt gcacfgcctg cgalctggtc aatgtggatt tggatgactg catctttgaa 
caataaltga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 717 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 258 498 GCC GCT 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga 9«tctgccc 60 
ggcatttllg acagctttgt gaactgggtg gccgagaagg aatgggagtt 9«9"agat 120 
?ctgacatgg atcEgaatct gattgagcag gcacccctga ccgtggccga f^agctgcag 180 
caclactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
clattlgaga algglgagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccltgg «!fggglcl tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggl tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
accclgclt£ Igctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctlacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
aagcaqaaca algagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
?«gclaggt acltfgagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 
tcccllatca allclgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccaactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
| C = 9 * g _^c talalilgta lga?ccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag glacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10BO 
aatgagaac? tfcclftcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
g?|gaccagl aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aallccaaia tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagace ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcacclagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgalt tetaegtcaa aaagggtgga gccaagaaaa gacccgcccc cgctgacgca 
galatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctegtea cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tetgtegtea aaaaggcgla tclgaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaltga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 
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<210> 71B 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> _ 

<223> Mutant rep DNA sequence: 88 231 GCC GCC 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc SO 

gglltttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt 9 CC 9 CC ^ "0 

Ictgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga faagctgcag 180 

cgcgactttl tgaeggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caa?ttgaga aiggalagag cgccttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg tltfgggicg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccqcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccglafpg ggaacaaggt ggtggatgag tgctacatcc ccaattactt 9Ctccccaaa 480 

Icccaacctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctlacgi afcgLalc! gttggfggcg cagcatctga cgcacgtgtc f«gacgcag 600 

gagcagaaca aigagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

?eagc«ggt acltggagct Igtcgggtgg gccgtggaca aggggattac ftcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc c^ctcgcgg 780 

tcccllatca aggcEgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg 9at«ataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc &=0 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag «aggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 

lalLcaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca «agcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc Iggalgtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

lagcatgaat tllacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatatalgtg agccclaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1S60 

Pagcttcgl tlaactacgl Igacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

latctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc ^caacccgtt 1740 

tctgtcgtca laaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaltga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 719 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep OKA sequence: 101 363 <3CA GCC 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcitttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgaeggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

gcatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgeggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

geeggaggeg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccigllti agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 



1020 
1080 
1140 
1200 
1260 
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aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgaggcct 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 720 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 354 132 GCC GCC 



<400> 720 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tgggccgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttcg 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
ccgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 721 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



10 132 GCG GCC 



<400> 721 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 



tgtgattgcg 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tgggccgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1680 
1740 
1800 
1860 
1920 
1932 



. 60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 722 
<211> 321 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> intron 630 tgc gcg 

gtaccalaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 



60 
120 
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agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 
actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 
ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 
cgcgcgatgg ttatcttcca g 



180 
240 
300 
321 



<210> 723 

<211> 321 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc cgc 



<400> 723 

gtaccaaaac 

atgcgagaga 

agagtgcttt 

actgtgctac 

ggtcaatgtg 

ccgccgatgg 



aaatgttctc 
atgaatcaga 
cccgtgtcag 
attcatcata 
gatttggatg 
ttatcttcca 



gtcacgtggg 
attcaaatat 
aatctcaacc 
tcatgggaaa 
actgcatctt 
9 



catgaatctg 
ctgcttcact 
cgtttctgtc 
ggtgccagac 
tgaacaataa 



atgctgtttc 
cacggacaga 
gtcaaaaagg 
gcttgcactg 
atgatttaaa 



cctgcagaca 
aagactgttt 
cgtatcagaa 
cctgcgatct 
tcaggtatgg 



60 
120 
180 
240 
300 
321 



<210> 724 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc cct 



<400> 724 

gtaccaaaac 

atgcgagaga 

agagtgcttt 

actgtgctac 

ggtcaatgtg 

ccctcgatgg 



aaatgttctc 
atgaatcaga 
cccgtgtcag 
attcatcata 
gatttggatg 
ttatcttcca 



gtcacgtggg 
attcaaatat 
aatctcaacc 
tcatgggaaa 
actgcatctt 

g 



catgaatctg 
ctgcttcact 
cgtttctgtc 
ggtgccagac 
tgaacaataa 



atgctgtttc 
cacggacaga 
gtcaaaaagg 
gcttgcactg 
atgatttaaa 



cctgcagaca 
aagactgttt 
cgtatcagaa 
cctgcgatct 
tcaggtatgg 



60 
120 
180 
240 
300 
321 



<210> 725 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc tea 



<400> 725 

gtaccaaaac 

atgcgagaga 

agagtgcttt 

actgtgctac 

ggtcaatgtg 

ctcacgatgg 



aaatgttctc 
atgaatcaga 
cccgtgtcag 
attcatcata 
gatttggatg 
ttatcttcca 



gtcacgtggg 
attcaaatat 
aatctcaacc 
tcatgggaaa 
actgcatctt 
9 



catgaatctg 
ctgcttcact 
cgtttctgtc 
ggtgccagac 
tgaacaataa 



atgctgtttc 
cacggacaga 
gtcaaaaagg 
gcttgcactg 
atgatttaaa 



cctgcagaca 
aagactgttt 
cgtatcagaa 
cctgcgatct 
tcaggtatgg 



60 
120 
180 
240 
300 
321 



<210> 726 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> mutant rep DNA sequence: 598 GAC 
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<400> 726 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacatt t 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
ggacaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 727 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> mutant rep DNA sequence: 



598 AGC 



<400> 727 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacatt t 
tatgcggctt 
tggctgtttg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttcc'ctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gagcaaggtg 
catctttgaa 
ggctcgagga 



1080 
1140 
1200 
1260 
1320 
13B0 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 728 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> mutant rep 



DNA sequence: 600 CCG 



<400> 728 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
ccgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaagccg 
catctttgaa 
ggctcgagga 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 729 



WO 03/018820 



PCT/IB02/04087 



-770- 



<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> mutant rep DNA sequence: 



630 GCG 



<400> 729 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
geactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggcgcg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
at cat at cat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1932 



<210> 730 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> mutant rep DNA sequence: 630 CGC 



<400> 730 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 



60 
120 
180 
240 
300 
360 
420 
460 
540 
600 



WO 03/018820 



PCT/1B02/04087 



-771- 



gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggccgc 



tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
c cage age eg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 731 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> _ 
<223> mutant rep DNA sequence: 630 TCA 



<400> 731 

aeggeggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgeggga 

geeggaggeg 

acccagcctg 

aatctcaegg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agegtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caceggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

geagaegcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgea 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



WO 03/018820 



PCT/IB02/04087 



-772- 



ttcact cacg gaca gaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 

tct^cSc! laaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 

ccaSc^tt gcactlcctg cgalctggtc aatgtggatt tggatgactg catctttgaa 

caalaaltga tttaaatcag gtatggctca cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 732 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 CCT 



<210> 733 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CMV 1 primer 
<400> 733 

tgccaagtac gccccctat 
<210> 734 



1740 
1800 
1860 
1920 
1932 



acQQcaqggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
gglltttlS acagcltlgt glaltgggtg gccgagaagg aatgggagtt ^cgccagat 120 
??tgacatgi atctgaatct gattgagcag gcacccctga ccgtggccga ^agctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
cfatttgaga aiggalagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatig ttttgiglcg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 4.0 
gccggaiilg ggaacaaigt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
IccIIgcfti lictccaltg igcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacqq agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaall alglgaatcl iaatlcllat tctgatgcgc cggtgatcag atcaaaaact 
fclgccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggailacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tclcllatca aggcllcctt ggacaatgcg ggaaagatta tgagcctgac "aaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac tllalgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaacf ttcccltcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagltiaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
lacaccaala tgticgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc gga£g?tcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
aaqcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
latatalgtg agccclaacg ggtgclcgag tcagttgcgc agccatcgac gtcagacgcg 
laagcttlgl tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctqtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccagac|ctt gcactlcctg cgalctggtc aatgtggatt tggatgactg catctttgaa 1860 
caalaaltga tttaaatcag gtatggccct cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



480 
540 
600 
660 
720 
780 
840 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 



1932 



19 



WO 03/018820 PCT/IB02/04087 



-773- 



<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CMV 2 primer 
<400> 734 

aggtcatgta ctgggcataa tgc 23 

<210> 735 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> flourescence probe VIC-Tamra 



<400> 735 

tcaatgacgg taaatggccc gcct 



24 



